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Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHE
OMB No. 44-R1JB7

Required under USDL Safety and Health Regulations for Ship Repairing,
Shipbuilding, and Shipbreaking (29 CFR 1915, 1916. 1917)

SECTION I
MANUFACTURER'S NAME

Piedmont Minerals Company, Incorporated
EMERGENCY TELEPHONE NO.

(919) 292*0949
ADDRESS (Number, Street, City, State, and ZIP Code)

3514 West Handover Avenue, Greensboro, North Carolina 27407-0247
CHEMICAL NAME AND SYNONYMS Serlclte ,AndalUjSJ.te, Pyropnyllite, Quartz (silica) , TRADE NAME AND SYNONYMS

See Attachment
CHEMICAL FAMILY .Aluminum - Silicates

FORMULA
See Attachment

SECTION II - HAZARDOUS INGREDIENTS

PAINTS. PRESERVATIVES. & SOLVENTS

PIGMEt*T»~ .

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS

% TLV
(Unit*)

N/A

N/A

N/A

N/A

N/A

W/A

ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE FLUX

OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES

N/A

«

k

%

*

TLV
(Unto)

N/A

N/A-

N/A "

N/A ~

N/A

TLV
(Units)

"

SECTION III . PHYSICAL DATA

BOILING POINT <°F.)
N/A

VAPOR PRESSURE (mm Hg.) „ .

VAPO*^>tfiSlTY CAIR-D , N/A

SOLUBILITY IN WATER _Xnsoj

SPECIFIC GRAVITY (HjO«H

PERCENT. VOLATILE
% BY VOLUME (%)

EVAPORATION RATE

lublu

2.85
N/A

«*•.*/*.._.

APPEARANCE AND ODOR white to off-white, granular to povder, no odor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Mtthod UMd)

N/A
EXTINGUISHING MEDIA

N/A

FLAMMABLE LIMITS L*l
N/A

U»l

. SPECIAL FIRE FIGHTING PROCEDURES

UNUSUAL FIRE AND EXPLOSION HAZARDS
N/A
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SECTION V - HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE ,

0.53 MG/M3

EFFECTS OF OVEREXPOSURE
Inhalation of dust over a prolonged period of time may cause

injury
EMERGENCY AND

to lungs. AirJborne dust may be irritating to eyes.
FIRST AID PROCEDURES

N/A

SECTION VI - REACTIVITY DATA
STAB.L.TY ' UNSTABLE

STABLE %

INCOMPATABILITY (Materials to ovoid)

HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS MAY OCCUR

POLYMERIZATION
WILL NOT OCCUR

CONDITIONS TO AVOID .. , „
N/A

N/A

N/A
CONDITIONS TO AVOID

w/a

X

SECTION VII • SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Clean UD bu recommended dustless methods (water or vacuum! .

DO NOT EXCEED TLV AS SHOWN ABOVE.

WASTE DISPOSAL METHOD
Disposal shall be in accordance with federal, state and local

regulations.

SECTION VII I - SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type)

When TLV is exceeded, alOSH/MSHA approved respirators are required.
VENTILATION LOCAL EXHAUST

Sufficient to keep dust below TLV
MECHANICAL (General)
Bag type dust- collector recommended

PROTECTIVE GLOVES
None required

OTHER PROTECTIVE E.QUIPMENTNone required

SPECIALAtone
OTHER

None
EYE PROTECTION

Recommended

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Use dustless systems for handling, storage, and clean up not to exceed TLV
shown above.

OTHER PRECAUTIONS
Practice good housekeeping and utilize adeguate ventilation and dust
collection equipment. Use respirators when TLV is exceeded.

PAGE (2)
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PIEDMONT MINERALS COMPANY, INCORPORATED
Subsidiary ol HE/SCO Products. Inc.

P. O. BOX 7247 / GREENSBORO N. C. 27407-0247 T E L E P H O N E '.M9-292-0949

November 15, 1985

TRADE NAME

Pyrofrac A-320, B-32Q, C-320
Pyrofrac A-720
Pyrofrac A-202

. Pyrophyl A-100, B-100, C-1QO, D-100
Pyrophyl A-140, B-140
Pyrophyl A-202, B-202
-Pyrotrol W-200
Pyrotrol W-325
Pyrotrol R-065
Pyrotrol R-200
Alkatrol 213
Alkatrol 226
Seriphyl A, B, C, D, G

FORMULA

Andalusi te
Pyrophyllite
Quartz
Sericite

A1203 ' Si02
A12°3 ' 4Si02 ' H20
Si02
(K20, NaO) • 3A1203 6Si02

PYROTROL/ALKATROL PVRGTROt AUKAT ROL'PYROTROL ALKATROL PYROTROL/ALKATROL



AmenGas
INDUSTRIAL GASES DIVISION
P.O. BOX 965
VALLEY FORGE, PA 19482
EMERGENCY PHONE NUMBERS:
(215 337-8900—Valley Forge, PA
(415 229-3050—Martinez.CA

MATERIAL
SAFETY
DATA SHEET

(713
(414

944-1924—So. Houston, TX
258-6970—West Allis, Wl

PRODUCT NAME

Acetylene
TRADE NAME AND SYNONYMS

Acetylene, Ethyne
CHEMICAL NAME AND SYNONYMS

Acetyl ene

ISSUE DATE AND REVISIONS

25 November 1985

CAS »
74-86-2

DOT I.D. No-
UN 1001

DOT Hazard Class:
Flammable gas

Formula:
C2H2

Chemical Family:

Al kyne

^__________________ HEALTH HAZARD DATA _____ ______________
TIME WEIGHTED AVERAGE EXPOSURE LIMIT Acetylene is defined as a simple asphyxiant. Oxygen levels
should be maintained at greater than 18 molar percent at normal atmospheric pressure
which is equivalent to a partial pressure of 135 mm Hg. (ACGIH. 1985-86)__________
SYMPTOMS OF EXPOSURE i
Inhalation: Low concentrations (10-20% in air) cause symptoms similar to that of being
intoxicated. Higher concentrations so as to exclude an adequate supply of oxygê i to the
lungs cause unconsciousness.

TOXICOLOGICAL PROPERTIES

As a narcotic gas or intoxicant causes hypercapnia (an excessive amount of carbon dioxide
in the blood). Repeated exposures to tolerable levels has not shown deleterious effects.
The major property is the exclusion of an adequate supply of oxygen to the lungs.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO ACETYLENE. RESCUE
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE COGNIZANT
OF EXTREME FIRE AND EXPLOSION HAZARD.

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

Information contained in this material safety data sheet is ottered without charge tor use by technically qualified personnel at their discretion and
risk. All statements, technical information and recommendations contained herein are based on tests and data which we believe to be reliable, but
the accuracy or completeness thereof is not guaranteed and no warranty of any Kind is made with respect thereto. This information is not intended
as a license to operate under or a recommendation to practice or infringe any patent of this Company or others covering any process, composition
of matter or use
Since the Company shall have no control of the use of the product described herein, the Company assumes no liability tor loss or damage incurred
from the proper or improper use of such product



Page 2
HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

Flammable over an extremely wide range in air. Explosive reactions may occur on ignition.
Reacts explosively with halogens and halogenated compounds.

PHYSICAL DATA
BOILING POINT sublimation point =
-118. 8°F (-83.8°C)
VAPOR PRESSURE

@ 70°F (21.1°C): 645 Dsia (4450 kPa)
SOLUBILITY IN WATER

Soluble
EVAPORATION RATE

N/A

LIQUID DENSITY AT BOILING POINT

0 -116°F (-82°C) = 38.8 Ib/ft3 (622 kq/m3)
GAS DENSITY AT 7CTF. 1 atm .0691 lb/ftj U . 1U/

kg/m3)
FREEZING POINT

-113°F (-80.6°C1
SPECIFIC GRAVITY IAIR=1|

@ 68°F (20°C) = 0.906APPEARANCE AND ODOR Pure acetylene is a colorless gas with an ethereal odor. Commercial
(carbide) acetylene has a distinctive garlic-like odor.

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used)
Gas

AUTO IGNITION TEMPERATURE

565°F (296°C)
FLAMMAGLE LIMITS % BY VOLUME $66 last page
LEL 2.2 UEL 80-85

EXTINGUISHING MEDIA

Carbon dioxide; dry chemical
ELECTRICAL CLASSIFICATION

Class 1, Group A
SPECIAL FIRE FIGHTING PROCEDURES ,

If possible, stop flow of escaping gas. Use water spray to cool surrounding containers.
Keep personnel away since heated or burning cylinders can rupture violently.
UNUSUAL FIRE AND EXPLOSION HAZARDS GASEOUS ACETYLENE IS SPONTANEOUSLY COMBUSTIBLE IN AIR AT
PRESSURES ABOVE 30 PSIA (207 kPa). It requires a very low ignition energy so that fires
which have been extinguished without stopping the flow of gas can easily reignite with
possible explosive force. (Continued on last page.)

REACTIVITY DATA
STABILITY

Unstaoie
A

Staoie

CONDITIONS TO AVOID

Do not allow the free gas
30 psia. Cylinders should
sources of heat.

INCOMPATIBILITY iMatenais to avo.di Oxygen and other oxidizers incl
halogen compounds.

(outside of cylinder) to exceed
not be exposed to sudden shock or

uding at I of the halogens and
(Continued on last page.)

HAZARDOUS DECOMPOSITION PRODUCTS

Carbon and hydrogen
HAZARDOUS POLYMERIZATION

May Occur

Will Not Occur X

CONDITIONS TO AVOID

N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN INCASE MATERIAL IS RELEASED OH, SPILLED . . . . . . . T-cEvacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in user's equipment, be certain to purge piping with an inert gas prior to
attempting repairs. If leak is in container or container valve, contact your closest
supplier location or call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD QO not attempt to dispose of waste or unused quantities. Return in tne
shipping container properly labeled, with any valve outlet plugs or caps secured and valvj
protection cap in place to your supplier.For emergency disposal assistance, contact
your closest supplier location or call the emergency telephone number listed herein.



Acetylene SPECIAL PROTECTION INFORMATION Page 3
RESPIRATORY PROTECTION (Specify typci Positive pressure air line with mask or self-contained
breathing apparatus should be available for emerqencv use.
VENTILATION

Hood with forced
ventilation.

LOCAL EXHAUST j0 prevent accumulation
above the LEL.
MECHANICAL (Gen.)
In accordance with electrical codes.

SPECIAL
N/A

OTHER
N/A

PROTECTIVE GLOVES

PVC or rubber in laboratory; as required for cutting and welding.
EYE PROTECTION

Safety goggles or glasses
OTHER PROTECTIVE EQUIPMENT

Safety shoes, safety shower

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION
DOT Shipping Name: Acetylene
DOT Shipping Label: Flammable gas

DOT Hazard Class: Flammable gas
I.D. No.: UN 1001

SPECIAL HANDLING RECOMMENDATIONS
Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use pcint. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when removing gas from the cylinder. DO NOT ALLOW THE FREE GAS TO EXCEED
30 PSIA (207 kPa) @ 70°F (21.1°C). Do not heat cylinder by any means to increase the
discharge rate of product from the cylinder. Use a check valve or trap in the discharge
line to prevent hazardous back flow into the cylinder. *

For additional recommendations, consult Compressed Gas Association's Pamphlets G-il, P-l,
P-14 and Safety Bulletin SB-2.

SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area of
non-combustible construction away from heavily trafficked areas and emergency exits. Do
not allow the temperature where cylinders are stored to exceed 130F (54C). Cylinders
must be stored upright and firmly secured to prevent falling or being knocked over.
Full and empty cylinders should be segregated. Use a "first in-first out" inventory
system to prevent full cylinders being stored for excessive periods of time. Post
"No Smoking or Open Flames" signs in the storage or use area. There should be no
sources of ignition in the storage or use area.

For additional recommendations, consult Compressed Gas Association's Pamphlets G-l, P-l,
P-14. and Safety Bulletin SB-2.
SPECIAL PACKAGING RECOMMENDATIONS since acetylene will explode or combust if its pressure
exceeds 30 psia (207 kPa) it is shipped dissolved in acetone or dimethylformamide which
is dispersed in a porous mass within the cylinder. Follow your supplier's instructions
for the maximum withdrawal rate for each size cylinder so that solvent is not withdrawn
with the acetylene.

Most metals except silver, copper, mercury or brasses with more than 66% copper are
compatible (non corrosive) with acetylene.
OTHER RECOMMENDATIONS OR PRECAUTIONS

Earth-ground and bond all lines and equipment associated with the acetylene system.
Electrical equipment should be non-sparking or explosion proof. Compressed gas
cylinders should not be refilled except by qualified producers of compressed gases.
Shipment of a compressed gas cylinder which has not been filled by the owner or with
his (written) consent is a violation of Federal Law (49CFR).

•Various Government agencies lie.. Department ot Transportation. Occupational Salety and Health Administration. Food and Drug Administration
and others) may have specific regulations concerning the transportation, handling, storage or use o< this product which will not be reflected in this
data sheet The customer should review these regulations to ensure that he is m lull compliance



FIRE AND EXPLOSION HAZARD DATA (Continued) Pa96 4

UEL: (Continued)

Pure acetylene can ignite by decomposition above 30 psia (207 kPa); therefore, the
UEL is 100% if the ignition source is of sufficient intensity.

FIRE AND EXPLOSION HAZARD DATA (Continued)

UNUSUAL FIRE AND EXPLOSION HAZARDS: (Continued)

Acetylene has a density very similar to that of air so when leaking it does not readily
dissipate.

REACTIVITY DATA (Continued)

INCOMPATIBILITY: (Continued)

Forms explosive acetylide compounds with copper, mercury, silver, brasses
containing more than 66% copper and brazing materials containing silver or copper.

FIRE AND EXPLOSION HAZARD DATA (Continued)

FLAMMABLE LIMITS % BY VOLUME: (Continued)

Pure acetylene can ignite by decomposition above 30 psia (207 kPa); therefore, the
UEL is 100% if the ignition source is of sufficient intensity.



AmenGas
INDUSTRIAL GASES DIVISION
P.O. BOX 965
VALLEY FORGE, PA 19482
EMERGENCY PHONE NUMBERS:
(215) 337-8900—Valley Forge, PA
(415) 229-3050-Martinez, CA
(713) 944-1924—So. Houston, TX
(414) 258-6970—West AlliS, Wl

MATERIAL
SAFETY
DATASHEET

PRODUCT NAME

Argon
TRADE NAME AND SYNONYMS

Argon; Argon, compressed
CHEMICAL NAME AND SYNONYMS

Argon

ISSUE DATE AND REVISIONS

25 November 1985

CAS *
7440-37-1

DOT ID. NO.:
UN 1006

DOT Hazard Class:
Nonflammable gas

Formula:

Ar
Chemical Family:

Rare gas

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT /\rgon is defined as a simple asphyxiant. Oxygen levels
should be maintained at greater than 18 molar percent at normal atmospheric pressure
which is equivalent to a partial pressure of 135 mm Hg (ACGIH, IQRS-ftfi)._________
SYMPTOMS OF EXPOSURE

Effects of exposure to high concentrations so as to displace the oxygen in air necessary
for life may include any, a!1, or none of the following:
o Loss of balance or dizziness
o Tightness in the frontal area of the forehead
o Tingling in the tongue, fingertips or toes (Continued on last page.)
TOXICOLOGICAL PROPERTIES

Argon is nontoxic but the liberation of a large amount in a confined area could displace
the amount of oxygen in air necessary to support life.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO ARGON.
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

RESCUE

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

Information contained m this material satety data sheet is ottered without charge tor use by technically qualified personnel at their discretion and
risk. All statements, technical information and recommendations contained herein are based on tests and data which we believe to be reliable, but
the accuracy or completeness thereot is not guaranteed and no warranty of any kind is made with respect thereto This information is not intended
as a license to operate under or a recommendation to practice or infringe any patent of this Company or others covering any process, composition
of matter or use
Since the Company shall have no control of the use of the product described herein, the Company assumes no liability tor loss or damage incurred
from the proper or improper use of such product
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HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

None

PHYSICAL DATA
BOILING POINT

-302. 6°F (-185. 9°C)
VAPOR PRESSURE @ 7Q°F (21.1°C): Above the
critical temo. of -188. 1°F (-122. 3°C)
SOLUBILITY IN WATER

Very sliqhtly
EVAPORATION RATE

N/A
APPEARANCE AND ODOR

Colorless, odorless qas

LIQUID DENSITY AT BOILING POINT

87 lb/ft3 (1393 ka/m3)
GAS DENSITY AT 70'F. 1 atm

.1034 Ib/ft3 (1.656 kq/m3)
FREEZING POINT

-308. 9°F (-189. 4°C}
SPECIFIC GRAVITY |AIR= 1 1

1.38

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used) AUTO IGNITION TEMPERATURE
N/A N/A
EXTINGUISHING MEDIA

Nonflammable, inert gas
SPECIAL FIRE FIGHTING PROCEDURES

N/A

FLAMMAGLE LIMITS % BY VOLUME

LEL N/A UEL N/A
ELECTRICAL CLASSIFICATION

Nonhazardous
'!

*

UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A

REACTIVITY DATA
STABILITY

UnstaDle

Staoie A

CONDITIONS TO AVOID

N/A

INCOMPATIBILITY (Materials to avoidi
None
HAZARDOUS DECOMPOSITION PRODUCTS

None
HAZARDOUS POLYMf

May Occur

Will Not Occur

EPIZATION

X

CONDITIONS TO AVOID

N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in container or container valve, contact your closest supplier location or
call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD Do not attempt to dispose of waste or unused quantities. Return in
the shipping container properly labeled, with any valve outlet plugs or caps secured and
valve protection cap in place to your supplier.For emergency disposal assistance,
contact your closest supplier location or call the emergency telephone number listed here n.



SPECIAL PROTECTION INFORMATION Page 3
RESPIRATORY PROTECTION tspecHy type) Positive pressure air line with mask or sel f -contai ned
breathing apparatus should be available for emergency use.
VENTILATION

See Local Exhaust
on last page.

LOCAL EXHAUST

See last page.
MECHANICAL (Gen.)

N/A
PROTECTIVE GLOVES

Any material
EYE PROTECTION

Safety goggles or glasses
OTHER PROTECTIVE EQUIPMENT

Safety shoes

SPECIAL
N/A

OTHER
N/A

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION
DOT Shipping Name: Argon or Argon, Compressed
DOT Shipping Label: Nonflammable gas _

DOT Hazard Class: Nonflammable gas
I.D. No.: UN 1006___________

SPECIAL HANDLING RECOMMENDATIONS
Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<3,000 psig) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous back
flow into the cylinder.

For additional recommendations, consult Compressed Gas Association's Pamphlets P--1,
P-9, P-14, and Safety Bulletin SB-2.
SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 130F (54C). Cylinders should be stored upright and
firmly secured to prevent falling or being knocked over. Full and empty cylinders
should be segregated. Use a "first in-first out" inventory system to prevent full
cylinders being stored for excessive periods of time.

For additional recommendations, consult Compressed Gas Association's Pamphlets P-l, P-9,
P-14, and Safety Bulletin SB-2.

SPECIAL PACKAGING RECOMMENDATIONS

Argon is noncorrosive and may be used with any common structural material

OTHER RECOMMENDATIONS OR PRECAUTIONS

Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled
by the owner or with his (written) consent is a violation of Federal Law (49CFR).

'Various Government agencies lie Department ot Transportation. Occupational Safety and Health Administration, Food and Drug Administration
and othersi may have specific regulations concerning the transportation, handling, storage or use ol this product which will not be reflected m this
data sheet The customer should review these regulations to ensure that he is in lull compliance
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SYMPTOMS OF EXPOSURE: (Continued)

o Weakened speech leading to the inability to utter sounds
o Rapid reduction in the ability to perform movements
o Reduced consciousness of the surroundings
o Loss of tactile sensations
o Heightened mental activity

It should be recognized that it is possible that none of the above symptoms may occur
in argon asphyxia so that there are no definite warning symptoms.

LOCAL EXHAUST: (Continued)

To prevent accumulation of high concentrations so as to reduce the oxygen level in the
air to less than 18 molar percent.



ArnGTlGcftS C 25^50% ARGON IN HELIUM^
MATERIAL
SAFETY
DATASHEET

INDUSTRIAL GASES DIVISION MATFRIAIP.O. BOX965 IVIMICMIML.
VALLEY FORGE, PA 19482 S AFETY

215 -337-8900— Valley Forge, PA
415 229-3050— Martinez, CA

1713
414

944-1924-So. Houston, TX
258-8970—West Allis, Wl

PRODUCT NAME

25-50% Argon in Helium
TRADE NAME AND SYNONYMS

25-50% Argon in Helium
CHEMICAL NAME AND SYNONYMS

25-50% Argon in Helium

ISSUE DATE AND REVISIONS

25 November 1985

CAS * for Argon = 74-40-37.1 ;

for Helium = 7440-59-7
DOT l.O. No.
UN 1956

DOT Hazard Class:

Nonflammable qas
Formula:

25-50 Molar % Ar in He
Chemical Family

Inert gas mixture

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT

No TWA is established. The gas mixtures are simple asphyxiants. Oxygen levels should be
maintained at greater than 18 molar percent at normal______(Continued on last page)
SYMPTOMS OF EXPOSURE

Effects of exposure to high concentrations so as to displace the oxygen in the air.
necessary for life are headache, dizziness, labored breathing and eventual unconscious-
ness.

TOXICOLOGICAL PROPERTIES

Mixtures are nontoxic but the liberation of a large amount in a confined area could
displace the amount of oxygen in air necessary to support life.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO THESE MIXTURES.
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

Information contained in this material safety data sheet is offered without charge for use by technically qualified personnel al their discretion and
risk. All statements, technical information and recommendations contained herein are based on tests and data which we believe to be reliable but
the accuracy or completeness thereof is not guaranteed and no warranty of any kind is made with respect thereto. This information is not intended
as a license to operate under or a recommendation to practice or infringe any patent of this Company or others covering any process, composition
of matter or use
Since the Company shall have no control of the use of the product described herein, the Company assumes no liability lor loss or damage incurred
from the proper or improper use of such product



25-50% Argon in Helium
Page 2

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

None

PHYSICAL DATA (SEE NOTE ON LAST PAGE)
BOILING POINT

Gas mixture
VAPOR PRESSURE

Gas mixture
SOLUBILITY IN WATER

Gas mixture
EVAPORATION RATE

Gas mixture

LIQUID DENSITY AT BOILING POINT

Gas mixture
GAS DENSITY AT 70"F. 1 aim

Gas mixture
FREEZING POINT

Gas mixture
SPECIFIC GRAVITY IAIR= li @ 7Q°F (21.1°C) =

less than 0.76
APPEARANCE AND ODOR
Colorless, odorless gas

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used)

N/A
AUTO IGNITION TEMPERATURE

N/A
FLAMMAGLE LIMITS % BY VOLUME

LEL N/A UEL
EXTINGUISHING MEDIA

Nonf1ammable gas mixture
ELECTRICAL CLASSIFICATION

Nonhazardous
SPECIAL FIRE FIGHTING PROCEDURES

N/A

UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A

REACTIVITY DATA
STABILITY

Unstable

SiaDle X

CONDITIONS TO AVOID

N/A

INCOMPATIBILITY iMatenals lo avoid)

None
HAZARDOUS DECOMPOSITION PRODUCTS

None
HAZARDOUS POLYM

May Occur

Win Noi Occur

^RIZATION

X

CONDITIONS TO AVOID

N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED ~~———————————————
Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in container or container valve, contact your closest supplier location or
call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD Do not attempt to dispose of waste or unused quantities.Return in
the shipping container properly labeled, with any valve outlet plugs or caps secured
valve protection cap in place to your supplier. For emergency disposal assistance,
contact your closest supplier location or call the emergency telephone number listed
herein.



25-50% Argon in Helium SPECIAL PROTECTION INFORMATION______________Page 3
RESPIRATORY PROTECTION (Specify type) Positive pressure air line with mask or self-contained
breathing apparatus should be available for emeraencv use.
VENTILATION

See Local Exhaust
on last page.

LOCAL EXHAUST

See last page.
MECHANICAL (Gen.)

N/A

SPECIAL

N/A
OTHER

N/A
PROTECTIVE GLOVES

As required when welding
EYE PROTECTION
Safety goggles or glasses
OTHER PROTECTIVE EQUIPMENT
Safety shoes and appropriate head and eye protection when welding

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION
DOT Shipping Name: Compressed gas, n.o.s. DOT Hazard Class: Nonflammable gas
DOT Shipping Label: Nonflammable gas I.D. No.: UN 1956___________
SPECIAL HANDLING RECOMMENDATIONS

Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<3,000 psig) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous back
flow into the cylinder. ;

For additional handling recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-9, and P-14 and Safety Bulletin SB-2.
SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 130F (54C). Cylinders should be stored upright and
firmly secured to prevent falling or being knocked over. Full and empty cylinders
should be segregated. Use a "first in - first out" inventory system to prevent full
cylinders being stored for excessive periods of time.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-9, and P-14 and Safety Bulletin SB-2.

SPECIAL PACKAGING RECOMMENDATIONS

These gas mixtures are noncorrosive and may be used with any common structural
material.

OTHER RECOMMENDATIONS OR PRECAUTIONS
Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled
by the owner or with his (written) consent is a violation of Federal Law (49CFR).

•Various Government agenoesue.. Department of Transportation. Occupational Satety and Health Administration. Food and Drug Administration
and others) may have specific regulations concerning the transportation, handling, storage or use of this product which will not be reflected in this
data sheet The customer should review these regulations to ensure that he is in full compliance.



P3Q625-50% Argon in Helium y

HEALTH HAZARD DATA (Continued)
: (Continued)

atmospheric pressure which is equivalent to a partial pressure of 135 . Hg
(ACGIH, 1985-86).

PHYSICAL DATA (Continued)
data of the pure gases, see your supplier's material safety

' d tashee ts for argon and helium.

SPETj/̂ glgll™ INFORMATION (Continued)

^CAL_EXHAUST: (Continued)
To prevent accusation of high concentrations so as to reduce the oxygen !eve, In
the air to less than 18 molar percent.





NATIONAL FIRE PROTECTION ASSOCIATION
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MATERIAL SAFETY DATA SHEET
SECTION 1

CHEMICAL NAME AND SYNONYMS
Hydrnly7ftd polyacry 1 ami de ——————— . —————— —— '. ____

CHEMICAL FAMILY FORMULA
Industrial Water Treatment ......

HAZARD RATING Fit* S\
A . EXTRtMC A^ QrA^ R««etivitv
3 « HIGH / ' "y -X
2 * MODERATE Toxieitv^ XX ~S
1 -SLIGHT ————— «• X Y ^l/Vf/3
0 = INSIGNIFICANT \ _/So«ei»l // '
• = CHRONIC ^^ a= —

HEALTH HAZARD -SEE SECTION V A j <j

TRADE NAME AND SYNONYMS

Proprietary

SECTION II - HAZARDOUS INGREDIENTS

r MATERIAL

Ac ryl amide

*

CAS * H TLV (unltJ)

79-06-1 <1. 0.3 mg/M3

(skin)

SECTION III -PHYSICAL DATA
BOILING POINT (°F) NA SPECIFIC GRAVITY (HjO = U ' 1.05

PERCENT, VOLATILE
VAPOR PRESSURE (mm Hg.) |^ BY VOLUME (*) t,.

EVAPORATION RATC
VAPOR DENSITY (AIR * 1) MA I =1> IJA

SOLUPILITY IN VVATE.R • . pHr.nmp IPT*»
APPEARANCE AND ODOR ,,,•.. • t • -j i. • ^ tWhitp vi<;rnn<; liqtnH; <i lightly <;

NA

wf»*»t nrlor

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method Used) • F

?12°F (DIN 513^7)
EXTINGUISHING MEDIA

Watf?r
SPECIAL FIRE FIGHTING PROCEDURES

Keep drums, exposed to fire, cool with water.

LAMMABLE LIMITS L«l Uel

NA

UNUSUAL FIRE AND EXPLOSION HAZARDS

None

. SECTION V- HEALTH HAZARD DAT A
THRESHOLD LIMIT VALUE •>

Arrylamidp - 0.^ ma/M5 (skin)
.

EFFECTS OF OVEREXPOSURE

Contains low levels of acrylamide monomer, a suspect carcinogen. Avoid contact
with. eyes, skin, and mucous membranes. May irritate or damage eyes,
skin and mucous membranes.

EMERGENCY AND FIRST AID PROCEDURES

SKIN: Flush with water, then wash thoroughly with soap an«fl water. EYES: Flush
with water for 15 minutes and get medical attention if an Irritation persists.
INGESTION: Drink plenty of water, and call collect (M2) 681-6669, or consult
physician immediately. Avoid alcoholic beverages.

FOR MEDICAL EMERGENCY CALL COLLECT (4121 681-6669

4it

(continued on ravcrie fld«) 9165A OSHA, REV. 8/83



The Mogul Corporation
SECTION VI - REACTIVITY DATA

STABILITY UNSTABLE

STABLE

CONDITIONS TO AVOID

None
INCOMPATABILITY (Materials to evord)

' None

HAZARDOUS DECOMPOSITION PRODUCTS

None

HAZARDOUS
POLYMERIZATION

MAYOCCUR

WILL NOT OCCUR

CONDITIONS TO AVOID

.None -
________________SECTION VII-SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED ''

If material contacts water on floor, slippery condition will result. Absorb
with sawdust or other absorbent. When dry, sweep up.

WASTE DISPOSAL METHOD

tfot a RCRA hazardous waste,
and federal requirements.

Incinerate or bury in accordance with local, state,

SECTION VIII -SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type)

None

VENTILATION LOCAL EXHAUST
NA

MECHANICAL (General)
NA

SPECIAL
NA

OTHER
NA

PROTECTIVE GLOVES
Rlihhgr_____

EYE PROTECTION
Chemical safety qooqles or glasses

OTHER PROTECTIVE EQUIPMENT

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Material should be stored in a dry location; not over ^0 C. Do not expose to
freezing temperatures. Before use, stir until homogeneous. '

OTHER PRECAUTIONS

Keep container closed when not in use. Wash thoroughly after handling.

FOR MEDICAL EMERGENCY CALL COLLECT (412) 681-6669

All statements, information and data given are believed to be accurate and reliable as of the date hereof, but are presented without guaranty
warranty or responsibility of any kind, expressed or implied on our part. It is not intended to be all-inclusive and the manner and conditions of
use and handling may involve other or additional considerations. Information reaarding the proper course of treatment In the event of an accident
or misuse of this product is properly the domain of the attending physician.

Page 2 9165AQSHA



THE MOGUL CORPORATION
WATER TREATMENT PRODUCTS AND SERVICES SINCE 1915

P. O. BOX 200 » CHAGRIN FALLS, OHIO 44022 • (216) 247-5000 • TELEX NUMBER 985-62i

October 3, 1983

Cerro Copper Products
Hwy #3 Alton & Southern Tracks
Sauget, IL 62201 , • C<~

Dear Mogul Polymer Customer:

Current day technology and the resulting increase in scientific information
impacts us all daily. With increasingly improved technologies, we are dis-
covering more about the use of chemicals, including the possible hazards in
handling them.

Mogul is proud of our policy of keeping you informed of current scientific
developments which impact our products, so that you can use them properly and
safely. This letter is to inform you of some, new information we have relative
to the use of polymers which may contain residual acrylamide monomer.

TEST RESULTS ' ' •

The Dow Chemical Company, a leading manufacturer of polyacrylamides, has
reported to the EPA, PDA, Dow employees, and Dow customers, the results of
a two year rat toxicity study. Preliminary results indicate that there
was an increased incidence of neoplasms to the mammary glands, brain and
spinal cord, clitoral gland, uterus, oral cavity, and pituatory and
thyroid glands. A copy of the Dow Chemical August 8, 1983 letter is
attached. Please read it and refer this information'to those in your
company responsible for such matters. The .recommendations made by Dow
should be followed as appropriate.

PRODUCT SAFETY/HANDLING

Our records indicate that you may.be using 9165A, a polymer product, which
may contain less than one percent acrylamide monomer. We have enclosed a
Material Safety Data Sheet for this product for specific safety and
handling information.

Thank you for your continued confidence in Mogul products and services. "

Sincerely,/)

I. L. Wilbur
Manager - Regulatory A f fa i rs

Encls.

EXECUTIVE OFFICES: P.O. Box 200. Ch.vjnn Falls, OH 44022 • Ti-l l?16) 247-5000 • Tetex: 985-626



DOW CHEMICAL U.S.A.

August 8, 1983

P. O. BOX 1047
2040 DOW CENTER

MIDLAND, MICHIGAN 48640

Dear Polyacrylaraide Customer:

Introduction

During July 1983, Dow reported the preliminary results of a two-year
toxicity and oncogenicity (tumor) study of acrylamidc monomer in rats
to the Environmental Protection Agency, to the Food and Drug Adminis-
tration, to Dow employees, and to Dow aqueous acrylamide monomer
customers. Because Dow produced acrylamide polymers contain a small
residual of the monomer, the results of this toxicological study are-
reviewed and recommendations for reducing exposure are offered.

Results

This study is being conducted in Dow's Toxicology Research Laboratory.
The dose levels used in this two-year drinking water study were 0,
O.Q1, 0.1, 0.5, and 2.0 milligrams of acrylamide monomer per kilogram
of body weight per day. The microscopic examination of the tissues of
the female rats has just been completed. The preliminary results from
that portion of the study indicate that, at the highest dose level,
there is a statistically significant increase in the incidence of
mammary neoplasms. Degenerative effects on peripheral nerves were
also found at this dose level. In addition and only at the highest

-dose-level, neoplasms were statistically significantly increased in
the central nervous sy'stem (brain and spinal cord), clitoral gland,
uterus, oral cavity, pituitary and thyroid gland. Final conclusions
will be reported following completion of the remaining portions of
this study. . .

Recommendations

At this time we are not suggesting changes in the industrial' hygiene
•exposure guidelines for Dow produced acrylamide monomer or polymer.
Exposure control practices should be reviewed to assure that exposures
to-the ,Dow monomer and polymer are adequately controlled. The current
ACG1H TLV for acrylamide monomer is 0.3 milligrams per cubic meter.-
skin (0.6 milligrams per cubic meter short-term exposure limit). Dow
has recommended exposures to acrylaraide polymers be controlled below

trie! s.

AN OPERATING UNIT OP TMK DOW CHEMICAL COMPANY



August 8, 1983
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ten (10) milligrams per cubic meter as dust. It is especially impor-
tant to recognize the skin as a significant potential route of acryl-
araide monomer entry into the body. It is possible for the residual
acrylamide monomer contained in polymer to enter the body both via
inhalation and skin contact with polymer. The current TLV for monomer
was set with the previous knowledge that changes in the peripheral
nervous system were possible in.animals at the highest dose level used
in this st,udy.

We want to emphasize the safe handling recommendations that have been
previously suggested in the- use of Dow acrylamide polymers. We
recommend that protective clothing be utilized as appropriate to mini-
mize »skin exposure to solid polymers or polymer solutions, and that
the clothing be washed daily prior to reuse. Contaminated skin must
be cleansed. Consideration should be given to the use of showers at
the end of the work day or following gross contamination as is
appropriate for the specific work environment. Respiratory protection
(dust masks) should be considered for use when performing specific
tasks where there is potential for inhalation exposure of polymer dusts.
It is also recommended that control of dusts and employee education on
personal hygiene, skin exposure potential, and the. proper use of
respiratory protection and protective clothing be reviewed as- is
appropriate for the specific work environment.

We will continue to review the results of the ongoing toxicological
study'and the adequacy of the current exposure guides will'continue
to be assessed in light of these interim findings and the final
results from this study.

Questions concerning any of the above information should be directed
to:

W. H. (Werner) Braun, 517-636-6151

Sincerely, * . .

^—^->
, Jr. C^F. PTFrauson

Product Sales Manager
Designed Products Department

FPF/rkb
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Synttrehc

M@bil
Product Data Sheet

Mobil SHC* 600 Series
Gear and Bearing Lubricants

Product Description
Mobil SHC 600 series gear and
bearing lubricants are formulated
using Mobil s synthesized hydro- i
carbon fluid (SHF) technology and
additives that enhance oxidation;
stability,.
agalj
TheT

than corivlintten'af'mfneral oiIs.
The Mobil SHC 600 oils have
naturally high viscosity indexes
over 130 and, therefore, when
compared to mineral oils of the
same viscosity grades, theyJJIP-
vide lower vrscosity at rowSr^^
temp>raWeia~a<ThVgnTr viscosity
at higher temperatures? The SHFs
also insure that there is no loss
of viscosity as a result of
mechanical shearing in service,
even in heavily loaded gear
applications.
The low traction coefficient and
naturally high viscosity index of;
the Mobil SHC 600 oils combine

subslantlalfjPM-ower operating'
temperatures of component parts
mean that friction has been
reduced and, therefore, less
power is consumed. This results
in extended parts life and allows
for more economical equipment
design considerations and ex-
tended lubricant life.
Application
Mobil SHC 600 series lubricants
are recommended for industrial
gears and bearings where high
operating temperatures result in
frequent short oil life or high
maintenance costs for parts
replacement, system cleaning,
and lubricant changes.
The wax-free, synthesized base
stock, combined with the natural-
ly high viscosity index of these
lubricants, provide outstanding
lubrication of gears and bearings
in severe low-temperature
applications.

The Mobil SHC 600 oils are cony
patible wdth the following seal r
materials! fluorocarbon,
polyacrylate, polyurethane ether,
silicone, ethylene/acrylic,
chlorinated polyethylene,
polysulfide, and Buna N.
When changing to one of the
Mobil SHC 600 series lubricants,
the system should be cleaned
and flushed thoroughly to achieve
the maximum performance
benefits of the products.
Typical Characteristics
The physical characteristics of
the Mobil SHC 600 series
lubricants are shown in the data
sheet table. Those values not
shown as maximum or minimum
are typical and may vary slightly.
Health and Safety
Based on available toxicological
information, when properly han-
dled and used, these products
have little or no adverse health
effects. No special precautions

Characteristic
Product No.

ISO Viscosity Grade

Gravity. API

Pour Point. °F (°C), max.

Flash Point. °F(°C). min.

Viscosity
cSt @ 40 °C
cSt •$ 10CPC

Viscosity Index, mm.

Copper Corrosion
ASTM D130

Rust Test
ASTM D665A

FZG Spur Gear Test.
Fail Stage

Color. ASTM. max.

Mobil
SHC 624
60292-0

32

35.3

- 55 ( - 48.3)

425 (218.3)

30.7
5.8

130

9

1.0

Mobil
SHC 626
60293-8

68

33.5

- 55 ( - 48.3)

425(218.3)

652
104

140

1 1

1.0

Mobil
SHC 629
60294-6

150

32.2

- 40 ( - 40)

445 (229.4)

141
18.6

145

12 +

1.0

Mobil
SHC 630
60295-3

220

31.4

- 40 ( - 40)

445 (229.4)

217
25.9

145

1B

Pass

12 +

1.0

Mobil
SHC 632
60296-7

320

30.9

- 30 ( - 34.4)

445 (229.4)

298
33
150

12 +

1.0

MoM *
SHC 634
602*1-2

460

28.5

-«i3fe4
445 (229.4)

430
44.5

155

12 +

1.0

Mobil
SHC 636
60299-5

680

27.5

*. - 20 ( - 28.8)

445 (229.4)

650
62.1

160

12 +

1.0

Mobil
SHC 639
60290-4

1000

31.8

-151-26.1)

445 (229 41

956
77.6

160

12 +

3.0
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ISSUf D BY
DU'AHIMtNT Of ENVIRONMENTAL AffAIRS AND 'OXlCOlOGV
PUODUd SAFLTY AND COMPLIANCfc
MOBIL OIL CORPORATION
160 tAST 4iND SIOttT
NfW YORK Nt'.V YORK 10017

******** *************** PRODUCT IDENTIFICATION
LMtT 104

MANUFACTURER:
MOBIL OIL CORP.

CriEMICAL NAMES AND SYNONYMS:
PET. HYDROCARBON AND ADDITIVES

USE OR DESCRIPTION:
METAL PROCESSING FLUID

EMERGENCY TELEPHONE:
(212)333-4242

OTHER DESIGNATION:
(TRN 660100)

DESCRIPTIVE FORMULA:
SEE INGREDIENTS BELOW

************** TYPICAL CHEMICAL AND PHYSICAL PROPERTIES **************

APPEARANCE:
ASTM 3.5 LIQUID

ODOR:
MILD

ELATIVE DENSITY: 15/4 C
0.935

MELTING POINT: F(C)
N/A

B O I L I N G POINT: F ( C )
>600(316)

VAPOR PRESSURE:MM HG 20C

V I S C O S I T Y : AT 100 F, SU3
265.0

VISCOSITY: AT 210 F, SU5
N/E

S O L U B I L I T Y I N rNATER:
APPRECIABLE

POUR P O I N T : F ( C )
~65(~54)

FLASH: F ( C )
330(166)

AT 4O C, CS
51 .0

AT 100 C, CS
N/E

PH:
N/A

******-******************x-*** INGREDIENTS *****************************

WT PCT TLV(NOTES): MG/M3 PPM

NONE

. R E F I N E D M I N E R A L OILS
ADDITIVES

> 80
< 20
< 5

We believe all information given in this form is accurate and is offered in good faith, but without guarantee. Since conditions of use and suitability
of the product covered heroin lor particular uses are beyond our control, all risks of use of the product covered herein are assumed by the user and
we EXPRESSLY DISCLAIM ALL WARRANTIES OF EVERY KIND AND NATURE. INCLUDING THE WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE IN RESPECT TO THE USE OR SUITABILITY OF THE PRODUCT COVERED IN THIS FORM. Nothing
herein shall be construed as a recommendation lor uses which infringe valid patents or as extending license under valid patents.
Where the information provided herein discloses a potential hazard or hazardous ingredient, adequate warning should be provided to employees
and users and appropriate precautions taken including the practice of good industrial hygiene.

"Essentially Similar" to Form OSHA 20.



._.' :JAiA '. X A" *.V A-.fc,xx-•>.-•.*;.-******

/LASH POINT: F(C) (METHOD) FLAM,v,A:3LE LIMITS: LEL ' UEL
330(166) (ASTM D92) • N/E N/E

EXTINGUISHING A.EDIA:
Cv)2, FOAM, DRV CHEMICAL

SPECIAL FIRE FIGHT I NO PROCEDURES:
FIREF1GHTERS MUST USE S5LF-CO.fTAl.JED 3REATHING APPARATUS.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
NONE

* ********** ***************** HEALTH HAZARD DATA **************************
THRESHOLD LI.AIT VALUE: (MI REQUIRED FOR MIXTURES)

EFFECTS OF OVEREXPOSJRE:
MODERATE EYE IRRITATION. SLIGHT SKIN IRRITATION.

***v-*****x****v** EMERGENCY AND FIRST AID PROCEDURES .******************
EYE CONTACT:

FLUSH THOROUGHLY WITH WATER FOR AT LEAST 15 MINUTES. GET
MEDICAL ASSISTANCE.

SKIN CONTACT:
CONTACT AREAS rtlTH SOAP AND A'ATER.

INHALATION:
REMOVE FROM FURTHER EXPOSURE. IF UNCONSCIOUSNESS OCCURS, SEEK

IMMEDIATE MEDICAL ASSISTANCE AND CALL A PHYSICIAN. IF BREATHING HAS
STOPPED, USE MOUTH TO MOUTH RESUSCITATION.

INGESTION:
IF LARGE QUANTITIES ARE INGESTED (-ONE PINT (1/2 LITER) FOR AN

ADULT OR PROPORTIONATELY LESS FOR A CHILD), INDUCE VOMITING 3Y GIVING
T»<() GLASSES OF WATER AND STICKING FINGERS DOM THROAT. CALL A PHYSICIAN.

DO NOT INDUCE VOMITING OR GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS
PERSON.
****x********************** REACTIVITY DATA **********x****************
STABILITY: (THERMAL, LIGHT, ETC.) CONDITIONS TO AVOID:

STABLE STRONG OXIDATION
INCOMPATIBILITY: (MATERIALS TO AVOID)STRONG OXIDIZERS . .HAZARDOUS DECOMPOSITION PRODUCTS:

co AND co2.
HAZARDOUS POLYMERIZATION: CONDITIONS TO AVOID:

rULL NOT OCCUR



TOX ICOLOG1CAL DATA'

ACJTE

ORAL TOX I CITY: (HATS)
LD50: > 5 G/KG SLIGHTLY TOX ICC b'ST IMAT£:j) -— dASED ON TESTING OF

SHILAR PRODUCTS AND/OR THE COMPONENTS.

DERMAL TOX 1C I TV: (;?AJ3ITS)
LD50: > 2 G/KG SLI-JHTLf FOX IC( ESriMATEiJ) —— JASED ON TESTING OF

'SIMILAR P.40DJCTS AND/CH fHt COMPONENTS.

ON TOX 1C IT/: ( R A T S )
SLIGHTLY T O X I C ( E 3 T I M A T £ 0 ) —— BASED ON TESTING OF S I M I L A R PRODUCTS

AND/OR THE COMPONENTS.

EYE IRRITATION: (RABJITS)
EXPECTED TO CAUSE IRRITATION. —— BASED ON TESTING OF SIMILAR

PRODUCTS AND/OH THE COMPONENTS.

SKIN IRRITATION: (RA3BITS)
EXPECTED TO CAUSE SLIGHT IRRITATION ON PROLONGED OR REPEATED

CONTACT. —— JASED ON TESTING OF SIMILAR PRODJCTS AND/OR THE COMPONENTS.

.S'JBACJTE AND MUTAGEN ICITY (SUMMARY)

CHRONIC OR SPECIALIZED (SUMMARY)

OTHER OATA

FILE CODES: U03IL USE O N L Y )
NONE

P R E P A R E D liYi. . DATE«
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UiO.^iU'AL l.'.'.PAJT: . ' ""
REPORT SPILLS AS REQUIRED TO APPROPRIATE AUTHORITIES. U. S.

COAST GUARD REGULATIONS -iEOU I :••?!: IMMEDIATE REPORTINJ OF SPILLS THAT COULD
!?cACH ANY .UTcRWAY INCLUDING INTERMITTENT DRY CREEKS. REPORT SPILL TO
COAST GUARD TOLL FREE NU-13ER 300-424-3302.

PROCEDURES IF MATES I Mi IS RELEASED OR SPILLED:
ADSOR3 ON FIRE RETARDANT TREATED SAWDUST, DIATOMACEOUS EARTH, OR

OTHER ADSORBENT. SHOVEL UP AND DISPOSE OF IN APPRJVcD HAZARDOUS .1ASTE
DISPOSAL FACILITY.

DISPOSAL METHODS:
DISSOLVE WASTE IN A FLAMMABLE SOLVENT Â 'J DISPOSE BY SUPERVISED

INCINERATION IN COMPLIANCE rtlTH LOCAL REGULATIONS.

SPECIAL PROTECTION INF()RMATI()N
£/E PROTECTION:

CHEMICAL TYPE GOGGLES SHOULD BE

SKIN PROTECTION:
NO SPECIAL EQUIPMENT REQUIRED. HOWEVER, GOOD PERSONAL HYGIENE

PRACTICES SHOULD ALWAYS 3E FOLLOWED.

RESPIRATORY PROTECTION:
NO SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS OF USE AND WITH

ADEQUATE VENTILATION.
4

VENTILATION:
NO SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS OF USE AND WITH

ADEQUATE VENTILATION.

OTHER:

************************* SPECIAL P R E C A U T I O N S *************************
HANDLING AND STORING:
HANDLING: AVOID CONTACT dIFH EYES.



Mobil Oil Corporation
ICC

ENVIRONMENTAL AFFAIRS

AND TOXICOLOGY DEPARTMENT

150 CAST 42ND STntET
NEW YORK. NEW YORK 10017

July 13, 1981 (212) 883-5586

Cerro Copper Products Co.
P. 0. Box 681
East St. Louis, IL 62202

Att: Mr. Dave Durham

Dear Mr. Durham:

Thank you for your recent correspondence requesting safety
information on the product listed below. The enclosed
MOBIL MATERIAL SAFETY DATA BULLETIN has been prepared in
a format which is "essentially similar" to form OSHA 20.

Should you require any further information on the safe
handling of this or any other Mobil products, please do
not hesitate to contact us.

Sincerel

A. E. Bertone
Product Safety & Compliance

Mobilmet 100 Series

AEB/pd
Enclosure
cc: A. F. Coopland



2-5% HYDROGEN & ARGON
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AmenGas 2-5% HYDROGEN IN Al
INDUSTRIAL GASES DIVISION ~ ~ M A I tHIAL
P.O. BOX 965 _.__.„,
VALLEY FORGE, PA 19482 SAP ETY
EMERGENCY PHONE NUMBERS: D AT A S H E ET
121 Si 337-8900-Valley Forge, PA
1415' 1229-3050— Martinez, CA
17131944-1924—So. Houston, TX
1414 I 258-6970—West Allis. Wl

PRODUCT NAME

2-5% Hydrogen in Argon
TRADE NAME AND SYNONYMS

2-5% Hydrogen in Argon
CHEMICAL NAME AND SYNONYMS

2-5% Hydrogen in Argon

ISSUE DATE AND REVISIONS

25 November 1985

CAS« For Hydrogen = 1333-74-0;
For Argon = 7440-37-1

DOT ID No..

UN 1956
DOT Hazard Class

Nonflammable gas
Formula

2-5 Molar % H2 in Ar
Chemical Family:

Gas mixture

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT

No TWA is established. The gas mixture is a simple asphyxiant. Oxygen levels should be
maintained at greater than 18 molar percent at normal______(Continued on last page)
SYMPTOMS OF EXPOSURE

Effects of exposure to high concentrations so as to displace the oxygen in the air
necessary for life are headache, dizziness, labored breathing and eventual unconsciousness

TOXICOLOGICAL PROPERTIES

Mixture is nontoxic, but the liberation of a large amount in a confined area could
displace the amount of oxygen in air necessary to support life.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO THESE MIXTURES.
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

information contained in this material safety data sheet is offered without charge (or use by technically qualified personnel at their discretion and
risk. All statements, technical information and recommendations contained herein are based on tests and data which we believe to be reliable, but
the accuracy or completeness thereof is not guaranteed and no warranty of any kind is made with respect thereto. This information is not intended
as a license to operate under or a recommendation to practice or infringe any patent of this Company or others covering any process, composition
ol matter or use
Since the Company shall have no control of the use of the product described herein, i he Company assumes no liability for loss or damage incurred
from the proper or improper use of such product



2-5% Hydrogen in Argon
Page 2

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

None

PHYSICAL DATA (SEE NOTE ON LAST PAGE)
BOILING POINT
Gas mixture

LIQUID DENSITY AT BOILING POINT

Gas mixture
VAPOR PRESSURE
Gas mixture

GAS DENSITY AT 70"F. 1 atm

Gas mixture
SOLUBILITY IN WATER

Gas mixture
EVAPORATION RATE

Gas mixture

| FREEZING POINT

I Gas mixture_________
^SPECIFIC GRAVITY iAIR=li @ 70°F

I Greater than 1.3
(21.TC) =

APPEARANCE AND ODOR
Colorless, odorless gas

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used!

N/A
AUTO IGNITION TEMPERATURE

N/A
FLAMMAGLE LIMITS % BY VOLUME

LEL N/A ______ UEL N/A
EXTINGUISHING MEDIA

N/A
ELECTRICAL CLASSIFICATION

Nonhazardous
SPECIAL FIRE FIGHTING PROCEDURES

N/A

UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A

REACTIVITY DATA
STABILITY

Unstaole

Stable y

CONDITIONS TO AVOID

N/A
INCOMPATIBILITY (Materials 10 avoid!

None
HAZARDOUS DECOMPOSITION PRODUCTS

None
HAZARDOUS POLYMi

May Occur

Will Noi Occur

ERIZATION

X

CONDITIONS TO AVOID

N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in container or container valve, contact your closest supplier location or
call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD QQ not attempt to dispose of waste or unused quantities. Return in
the shipping container properly labeled, with any valve outlet plugs or caps secured and
valve protection cap in place to your supplier. For emergency disposal assistance,
contact your closest supplier location or call the emergency telephone number listed
herein.



2-5% Hydrogen in Argon SPECIAL PROTECTION INFORMATION _____________Page 3
RESPIRATORY PROTECTION (Specify type) Positive pressure air line with n
breathina apoaratus should be available for emergency use.
VENTILATION

See Local Exhaust

PROTECTIVE GLOVES

As required

LOCAL EXHAUST

(See last page)
MECHANICAL (Gen.)

N/A

nsk or self-contained

SPECIAL

N/A
OTHER

N/A

EYE PROTECTION

Safety goggles or glasses
OTHER PROTECTIVE EQUIPMENT

Safety shoes

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION
DOT Shipping Name: Compressed gas, n.o.s. DOT Hazard Class: Nonflammable gas
DOT Shipping Label: Nonflammable gas I.D. No.: UN 1956
SPECIAL HANDLING RECOMMENDATIONS

Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<3,000 psig) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous back
flow into the cylinder.

For additional handling recommendations, consult Compressed Gas Association's Pamphlets
P-l , P-14 and Safety Bulletin SB-2.

SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 130F (54C). Cylinders should be stored upright and
firmly secured to prevent falling or being knocked over. Full and empty cylinders
should be segregated. Use a "first in - first out" inventory system to prevent full
cylinders being stored for excessive periods of time.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-14 and Safety Bulletin SB-2.

SPECIAL PACKAGING RECOMMENDATIONS

These gas mixtures are noncorrosive and may be used with any common structural material.

OTHER RECOMMENDATIONS OR PRECAUTIONS
Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled by
the owner or with his (written) consent is a violation of Federal Law (49CFR).

'Various Government agencies lie . Department of Transportation. Occupational Safely and Health Administration. Food and Drug Administration
and othersi may have specific regulations concerning the transportation, handling, storage or use o( this product which will not be reflected in this
data sheet The customer should review these regulations to ensure that he is in full compliance



2-5% Hydrogen in Argon Page 4

HEALTH HAZARD DATA (Continued)

TIME WEIGHTED A\/ERAGLEXPQSIJRLJJMII: (Continued)

atmospheric pressure
(ACGIH, 1985-86)..

which is equivalent to a partial pressure of 135 mm Hg

PHYSICAL DATA (Continued)
- For physical data of the pure gases, see your supplier's material safety
' data sheets for hydrogen and argon.

RECAUTIONS (Continued)

LOCAL EXHAUST: (Continued)
^̂ cû ulatlon of h,gh concentrations so as to reduce the oxygen ,evel In
the air to less than 18 molar percent.



HOUGHTO SAFE 50^6

E. F. HOUGHTON CO,



U.S. DLPAFUMl-Nl OF LABOR
Occupational S;ifoty .TV! Hcolth Atlrninistration

MATERIAL SAFETY DATA SHEET
ON'.II Nu. 44 II 1JH7

Required under USDl. S j f c ty anrl Hr.ilih Rtviulotions lor Ship Rc|).iirinq
Shipl)uil(jinq. and Sh.pbfMk ini| 11"1 CFR 1915. 191G. 1017)

SECTION
MANUFACTURER'S NAME

E. F. HOUGHTOM & COMPANY
ADDRESS t.\umbcr. Strt-rt. l.itv. Slate, and ///' O/./cJ
,_30_3._'.j. Lehiqh Avenue, Phi ladelnhia, Pa. 19133
CHEMICAL NAME AND SYNONYMS

EMERGENCY TELEPHONE

215-RE-9-7100
MO.

TRADE NAME AND SYNONYMS
HOUGHTO SAFE 5046

CHEMICAL. FAMILY FORMULA
Srulsion of Water (3R'£1 in Oil

SECTION II - HAZARDOUS INGREDIENTS

PAINTS. FRESERX ATIVES. 8. SOLVENTS

PIGMENTS

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS .; .

•/. TLV
(Units) ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE; FLUX

OTHERS

•

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES

Ethylene Glycol LD50 7.4 ml/"kcj (Rats)
Morpholine-Air -TWA-skin 20 ppm
•

%

-

%

5

).3

TLV
• (Units)

TLV
(Units)

SECTION III - PHYSICAL DATA
BOILING POINT (°F.)

VAPOR PRESSURE (mm Mg.) A;

VAPOR DENSITY (AIR-1)

SOLUBILITY IN WATER El

212
; Water

mlsif ie:

SPECIFIC GRAVITY (H-jO=l)

PERCENT. VOLATILE (Waf-,»»-lBV VOLUME t*»> v«av.er ;
EVAPORATION RATE
( . . . . . - 1 )

n.qs^
38

APPEARANCE AND OOOR Pale yellow emulsion, very bland odor.

SECTION JV -
FLASH POINT (Method u*«d)
None as received. Contains
EXTINGUISHING MEDIA ,» _1-U2/ Foam,
SPECIAL FIRE FIGHTING PROCEDURES p^

FIRE AND EXPLOSION HAZARD DATA
FLAW

38°/0 water
Dry Chemical

MABLE LIMITS Lei U#l

•e resistant hydraulic fluid
* I •

UNUSUAL FIRE AND EXPLOSION HAZARDS
\

PAGE (1) (Continued on reversa sida) Form OSHA-20
*•». May 72



.<.

THRESHOLD L I M I T V A L U L

tf 'FLCTVOF OVEH$XI'ObUHE

'

E M E R G E N C Y A N D F I R S T A I D
Eyes-Flush with
Skin-Wash with £

SECTION V

N/A

None known

P R O C E D U R E S
water for 15
,oap and. wate

- HEALTH HAZARD DATA •

•, '

minutes, consult physician.
r. Ingestion- consult physician.

STABILITY UNSTA

STABLi

SECTION VI - REACTIVITY DATA
CONDITIONS TO AVOID

31— E

: X
INCOMPATABILITY fMaltnals IO a\ot<l) .

Strong oxidizers
HAZARDOUS DECOMPOSITIC

Thermal decompc
HAZARDOUS "
POLYMERIZATION

W

3N PRODUCTS

>sition-CO-> and/or CO
*• CONDITIONS TO AVOID

IAY OCCUR _

/ILL NOT OCCUR )f

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Dilute with water, mop uo.

-
VVASTE DISPOSAL METHOD

•

oil and dispose
Split the^ emulsion with arid or arid ^slt-, <;Vim nff

as required by regulations for waste petroleum oil.

SECTION VIII - SPECIAL PROTECTION INFORMATION
*

RESPIRATORY PROTECTION (SpeClfv type)
Not reauired

VENTILATION LOCAL EXHAUST

MECHANICAL (General)

PROTECTIVE CLOVES EYE PROTt

OTHER PROTECTIVE EQUIPMENT
Not required.

SPECIAL

OTHER

-CTION

Goggle Ej recommpndpd

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING , . - , , -Avoid freezing or prolonged
Avoid contact with strong oxidizers.

• • •

storaae.
C

OTHER PRECAUTIONS

PAGE (2)
»JO.»«0

Form OSHA-20
«•». M»y 72

Q



HELIUM

Amerigas



AmenGas —
INDUSTRIAL GASES DIVISION C HELIUM /̂
P.O. BOX 965
VALLEY FORGE, PA 19482 MATERIAL
EMERGENCY PHONE NUMBERS: QAPFTY
(215|337-«900—Valley Forge, PA o«rti i
(4151229-3050-Martinez, CA DATA SH EET
(713 944-1924-So. Houston, TX w" ' " °
(414 258-8970—West Allis, Wl

PRODUCT NAME

Helium
TRADE NAME AND SYNONYMS

Helium
CHEMICAL NAME AND SYNONYMS

Helium
ISSUE DATE AND REVISIONS

25 November 1985

7440-59-7
DOT I.D. No.:

UN 1046
DOT Hazard Class:

Nonflammable gas
Formula:

He
Chemical Family:

Inert gas

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT Helium is defined as a simple asphyxiant. Oxygen levels
should be maintained at greater than 18 molar percent at normal atmospheric pressure
which is equivalent to a partial pressure of 135 mm Hg (ACGIH. 1985-861._________
SYMPTOMS OF EXPOSURE

Effects of exposure to high concentrations so as to displace the oxygen in the air
necessary for life are headache, dizziness, labored breathing and eventual unconscious-
ness. Breathing mixtures of helium with adequate oxygen to support life modifies the
voice sound so that it is higher "pitched."

TOXICOLOGICAL PROPERTIES

Helium is nontoxic but the liberation of a large amount in a confined area could displace
the amount of oxygen in air necessary to support life.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO HELIUM. RESCUE
PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

Information contained in this material safety data sheet is offered without charge tor use by technically qualified personnel at their discretion and
risk. All statements, technical information and recommendations contained herein are based on tests and data which we believe to be reliable, but
the accuracy or completeness thereof is not guaranteed and no wa rranty of any kind is made with respect thereto. This information is not intended
as a license to operate under or a recommendation to practice or infringe any patent of this Company of others covering any process, composition
ot matter or use
Since the Company shall have no control ot the use of the product described herein, the Company assumes no liability for loss or damage incurred
from the proper or improper use ot such product



Page 2

HAZARDOUS MIXTURES OF OTHER LIQUIDS,

None

SOLIDS, OR GASES

PHYSICAL DATA
BOILING POINT

-452. 1°F (-268. 9°C)
VAPOR PRESSURE (a 7Q°F (21.1°C) Above the
critical temp, of -450. 3°F (-268°C)
SOLUBILITY IN WATER

Negligible
EVAPORATION RATE

N/A

LIQUID DENSITY AT BOILING POINT

7.8 lb/ft3 (125 ka/m3l
GAS DENSITY AT

.0103 lb/ft
FREEZING POINT

>- point
SPECIFIC GRAVIT

APPEARANCE AND ODOR

Colorless, odorless qas

70' F. 1 atm
3 (,165Qkg/m3)

= -456. 5°F (-271. 3°C)
Y .AIR-I. = 70°F (21.1°C) = .138

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used)
N/A

AUTO IGNITION TEMPERATURE

N/A
FLAMMAGLE LIMITS % BY VOLUME

LEL N/A UEL N/A

EXTINGUISHING MEDIA
Nonflammable, inert gas

ELECTRICAL CLASSIFICATION

Nonhazardous
SPECIAL FIRE FIGHTING PROCEDURES

N/A

UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A

REACTIVITY DATA
STABILITY

Unstable

Stable X

CONDITIONS TO AVOID

N/A

INCOMPATIBILITY (Materials to avoidl
None
HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS POLYMf

Way Occur

Will Nol Occur

ERIZATION

X

CONDITIONS TO AVOID

N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Evacuate all personnel from affected area. Use appropriate protective equipment.
If leak is in container or container valve, contact your closest supplier location or
call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD Do not attempt to dispose of waste or unused quantities. Return in"
the shipping container properly labeled, with any valve outlet plugs or caps secured and
valve protection cap in place to your supplier. For emergency disposal assistance,
contact your closest supplier location or call the emergency telephone number listedherein. r 3



Helium SPECIAL PROTECTION INFORMATION Page 3
RESPIRATORY PROTECTION (Specify type) positive pressure air line with mask or self-contained
breathina apparatus should be available for emergency use.
VENTILATION

See Local Exhaust
on last page.

LOCAL EXHAUST
See last page.
MECHANICAL (Gen.)

N/A

SPECIAL
N/A

OTHER

N/A
PROTECTIVE GLOVES
Any material
EYE PROTECTION
Safety goggles or glasses
OTHER PROTECTIVE EQUIPMENT
Safety shoes

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION
DOT Shipping Name: Helium or Helium, Compressed
DOT Shipping Label: Nonflammable gas

DOT Hazard Class: Nonflammable gas
I.D. No.: UN 1046

SPECIAL HANDLING RECOMMENDATIONS
Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<3,000 psig) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous back flow
into the cylinder.

For additional handling recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-9, P-14 and Safety Bulletin SB-2.

SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 130F (54C). Cylinders should be stored upright and firml
secured to prevent falling or being knocked over. Full and empty cylinders should be
segregated. Use a "first in-first out" inventory system to prevent full cylinders
being stored for excessive periods of time.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-9, P-14 and Safety Bulletin SB-2.

SPECIAL PACKAGING RECOMMENDATIONS

Helium is noncorrosive and may be used with any common structural material

OTHER RECOMMENDATIONS OR PRECAUTIONS

Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled
by the owner or with his (written) consent is a violation of Federal Law (49CFR).

•Various Government agenciesd.e. Department of Transportation Occupational Safety and Health Administration. Food and Drug Administration
and others) may have specific regulations concerning the transportation, handling, storage or use ot this product which will not be reflected in tnis
data sheet The customer should review these regulations to ensure lhat he is in full compliance



Page 4

LOCAL EXHAUST: (Continued)
To prevent accumulation of high concentrations so as to reduce the oxygen level in
the air to less than 18 molar percent.



COPPER, OXYGEN FREE (OFHC)

AMAX MINERALS & ENERGY



AAAAX
Minerals+Energy

MATERIAL SAFETY
DATA SHEET

OPHC«
(Oxygen Free Copper)

PRODUCT IDENTITY EMERGENCY CONTACT

CHEMICAL NAME: Copper
TRADE NAME: Oxygen Free Copper (OFHC*)
FORMULA: Cu
CAS NO.: 7440-50-8
PHYSICAL FORM: Billet or Sheet

CORPORATE MANMSER OF INDUSTRIAL HYGIENE
AMAX INC.
AMAX CENTER
GREENWICH, CONNECTICUT 06836
TELEPHONE NO.: (203) 629-7112

COMPOSITION

MATERIAL

Copper

CAS NO.

7440-50-8

%

100

PERMISSIBLE

OSHA: fume -
dust -

ACGIH: fume -
dust -

AIR LEVEL

0.1 mg/m3
1 .0 mg/,Ti3

0.2 mg/m3
1 .0 mg/m3

HEALTH HAZARD INFORMATION

OSHA PERMISSIBLE EXPOSURE LEVEL: fume: 0.1 mg/m3; dust - 1.0 mg/m3
ACGIH THRESHOLD LIMIT VALUE: fume: 0.2 mg/m3; 1.0 mg/m3

PRIMARY ROUTE OF ENTRY: Inhalation of dust or fumes.

SYMPTOMS AND EFFECTS OF: NOTE:__________________ This material is sold in a solid form, and as
such is not a health hazard, however, dust and
fumes that result from the processing of this
material are hazardous.

ACUTE OVEREXPOSURE; Copper fumes or dust may cause irritation of the eyes,
nose and throat, and a flu-like illness called Metal Fume
Fever. Symptoms of Metal Fume Fever include: fever,
muscle aches, nausea, chills, dry throat, cough and
weakness. It may also leave a metallic or sweet taste in
the mouth.

CHRONIC OVEREXPOSURE; Repeated or long term exposures to copper dust or fumes
may cause skin irritation or discoloration of the skin
or hair.

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY THIS MATERIAL: Chronic respiratory
disease, skin disease and Wilson's disease. Animal studies have indicated that
copper can cause liver, kidney and hematopoletic damage.

IS THIS MATERIAL CONSIDERED TO BE CARCINOGENIC BY:
NTP? NO IARC? NO OSHA? NO

EMERGENCY AND FIRST AID PROCEDURES

If a person breathes in a large amount of dust or fumes, remove from exposure;
if breathing has stopped, perform artificial respiration. Call a physician.

If irritation of the eyes, nose, throat or skin occur, remove from exposure,
flush eyes with large amounts of water and call a physician. Wash skin with
mild soap and water.



EXPOSURE CONTROL MEASURES

ENGINEERING ; Use ventilation to maintain exposure levels within the OSHA limits,

PERSONAL PROTECTIVE EQUIPMENT; Use a NIOSH/MSHA approved respirator if exposure
to dust or fumes exceeds the OSHA limits. Wear
eye protection when handling or processing this
material.

REACTIVITY DATA

STABILITY: This material is stable.

INCOMPATABILITY: Copper reacts violently with £2^2' NH4N03, bromates, chlorates,
iodates, Cl2, C1F2, (Cl2 & OF2), ethylene oxide, F? • H2°2 '
hydrozine mononitrate, hydrozoic acid, H2S, Pb (N3)~2r K2°2'

HAZARDOUS DECOMPOSITION PRODUCTS: Copper fumes when heated.

HAZARDOUS POLYMERIZATION: Will not occur.

FIRE and EXPLOSION HAZARD DATA

FLASH POINT: Not applicable. FLAMMABLE LIMITS: LEL * UEL

EXTINGUISHING MEDIA: Dry chemical or sand.

SPECIAL FIRE FIGHTING PROCEDURES: Wear protective fire fighting clothing and
self-contained breathing equipment.

UNUSUAL FIRE AND EXPLOSION HAZARDS: See "Reactivity Data" above.

* Do not apply

PRECAUTIONS FOR SAFE HANDLING AND USE

PRECAUTIONS FOR HANDLING AND STORAGE: None necessary.

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED: Clean up dust by vacuuming
to minimize exposure. Provide employees with respirators for dusty
conditions.

WASTE DISPOSAL METHODS: Dispose of in accordance with federal, state and local
laws and regulations.

NOTE: THIS MATERIAL WAS REPORTED ON THE INITIAL TSCA INVENTORY.

PHYSICAL/CHEMICAL CHARACTERISTICS

MELTING POINT: 1083°C SPECIFIC GRAVITY (H2O=1): 8.9

VAPOR PRESSURE @ 20°C: essentially 0 SOLUBILITY IN WATER: Insoluble

APPEARANCE AND ODOR: Red or bronze colored metal sheet or billet.

DATE PREPARED: January 2, 1986 DATE REVISED: _______



ASKO PRODUCTS

PURCHASED ASKO, INC.

A-skodync H
-UniGhoar 1100



MATERIAL SAFETY DATA SHEET
ASKO, Inc. 501 West Seventh Avenue

West Homestead, PA 15120
Telephone Number:

(412) 461-4110

CHEMICAL NAME: N/A
TRADE NAME AND SYNONYMS:

This Material Safety Data Sheet applies to all ASKO products except:
ASKODYNE "H" , UNISHEAR 1100™, UNISHEAR 2200™, and products manufactured under the

ASKOMET™ tradename.
CHEMICAL FAMILY: Tool Steel/Alloy Steel Molecular Weight: N/A_________________

. . _ . - ' " * '"" ' *™' *" "~ '™ ' '" " *' ' " ' " *** "* "" " " " " " "" "" "' ' • • ! • • - — — — -^———-————— ———— I.

PHYSICAL DATA
Appearance and Odor: Gray Metal/no odor
Boiling Point: N/A
Vapor Pressure (mm Hg): N/A
Vapor Density fAir=1): N/A
Solubility in H2O: Insoluble

Specific Gravity (H2O=1): N/A
Percentage Volatile by Volume: N/A
Evaporation rate ( =1): N/A
How Best Monitored: Air Sample

HAZARDOUS INGREDIENTS

Material
Iron
Tungsten
Cobalt
Chromium
Nickel
Manganese
Molybdenum
Vanadium
Carbon
Silicon

OSHA
PEL (Unit)
5mg/M3

0.1mg/M3
1mg/M3 (metal)
1mg/M3 (metal)

5mg/M3
15mg/M3

ACGIH
TLV (Unit)
5mg/M3
5mg/M3

0.1mg/M3
0.5mg/M3 (metal)
1mg/M3 (metal)

5mg/M3
10mg/M3

HEALTH HAZARD DATA
Routes of Exposure:

When used for their intended purpose, Asko products manufactured from material referred to in this MSDS will not result
in exposure to hazardous ingredients. Exposure to hazardous ingredients may occur if the alloy product is ground with
inadequate local exhaust ventilation or subjected to improper grinding operations such as dry grinding both of which
generate respirable dust.

Effects of Overexposure:
Acute Effects: Adverse health effects are not expected to occur after acute exposure to metallic dusts. However, relatively

short-term exposures (less than 1 year) to metal dusts have been associated with chronic lung disease.
Chronic Effects: Adverse health effects, including nose and throat irritation and transient or permanent respiratory disease,

have been observed after exposure to dusts encountered in the grinding and cutting of metal alloys. Since these alloys con-
tain many different metals it has not been possible to say with absolute certainty which metal(s) is the offending agent, though
Cobalt is one of the leading candidates. This particular product may also contain nickel and chromium, which have been
associated with health effects noted below. Excessive exposure to dust caused by grinding or cutting this product may cause:
1) Dermatitis—especially in individuals sensitive to cobalt, chrome, or nickel; ana 2) Lung damage. Pulmonary fibrosis has
been seen in workers with excessive exposures to metal dusts. Chromium and nickel compounds have been associated
with irritation, ulceration, and cancer in the respiratory system, though it is not known if metallic dusts of these elements
can cause such effects. Manganese (generally over 2 years exposure) can cause damage to the central nervous system,
but considering the present amount of manganese this is an unlikely effect.

Health Monitoring: Early recognition of the signs of lung disease from metal dust is important, since this is a progressive
disease—but one which may be arrested if caught quickly and exposure is stopped. Further, workers exposed to such
dusts are encouraged to not smoke cigarettes, as this habit tends to enhance many types of adverse lung effects.

Emergency and First Aid Procedures: Applicable dusts or mists.
Inhalation: If symptoms of pulmonary involvement develop (coughing, wheezing, shortness of breath, etc.) remove from

exposure and seek medical attention.
Skin Contact: If irritation or rash occurs, thoroughly wash affected area with soap and water and isolate from exposure. If irrita-

tion or rash persists, seek medical attention.
Eye Contact: If irritation occurs, flush with copious amounts of water. If irritation persists, seek medical attention.
Ingestion: If substantial quantities are swallowed, dilute with a large amount of water. Induce vomiting and seek medical

attention.____________________________________________________
Carcenogenic Assessment: Nickel and chromium have been identified as known or suspected carcinogens by NTP, (ARC

or OSHA.



ACETONE

NDEPENDENT PETROCHEMICAL



U.S. DEPARTMENT OF
Occupational Safety and Health

MATERIAL SAFETY D

1 Anna Form Approved
LMOVjn OMB No 44.Ri387

Administration

RTfl SHEET A^™^n 1 n 01 ILL I

Required under USDL Safety and Health Regulations for Ship Repairing,
Shipbuilding, and Shipbreaking (29 CFR 1915, 1916, 1917)

SECTION 1
MANUFACTURER'S NAME

Independent Petrochemical Corporation
ADDRESS (Number. Strtel. City. Slate, and ZIP Code)
3930 Chouteau Ave, St. Louis, Missouri

CHEMICAL NAME AND SYNONYMS
Acetone

EMERGENCY TELEPHONE NO.

(713) 923-1651

63110
TRADE NAME AND SYNONYMS

Same
CHEMICAL FAMILY FORMULA
Keton.es C ' K o

SECTION II - HAZARDOUS INGREDIENTS

PAINTS, PRESERVATIVES, & SOLVENTS

PIGMEMTS

CATALYST

VEHICLE

SOLVENTS 10()

ADDITIVES

OTHERS

% TLV
(Units)

1000

ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE FLUX

OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

%

*

*

TLV
(Uniti)

TLV
(Unittl

SECTION III - PHYSICAL DATA
BOILING POINT (°F.)

VAPOR PRESSURE (mm Hfl.) . / -pop

VAPOR DENSITY (AIR-1)

SOLUBILITY IN WATER

134

180

2.0

100%

SPECIFIC GRAVITY (HjO*l)

PERCENT, VOLATILE
BY VOLUME (%)
EVAPORATION RATE

0.7Q

inn
5.6

4

APPEARANCE AND ODOR Colorless mobile liquid, mild odor
k

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (M«thod u«*d)

1S°F TOO
FLAMMABLE LIMITS

5. fi - 1 ? R
L»l U«l

EXTINGUISHING MEDIA
Dry Chemical, Alcohol Foam, CO

SPECIAL FIRE FIGHTING PROCEDURES
Handle as very flammable 1

^
icuid

UNUSUAL FIRE AND EXPLOSION HAZARDS

PAGE (1) LC "->' ̂ f̂jlgf (Continued on i*vw*e tide) Form OSHA-20
•«•». May 71



SECTION V - HEALTH HAZARD DATA
THRESHOLD L I M I T VALUE

1000 PPM
EFFECTS OF O V E R E X P O S U R E
Dizziness, anesthesia by inhalation "handover" and recovery

EMERGENCY AND FIRST AID PROCEDURES
Remove victim to fresh air. If breathing has stopped qive artificial
respiration. • • - - -

SECTION Vi - REACTIVITY DATA
STABILITY UNSTABLE

STABLE

CONDITIONS TO AVOID
Sparks and oppn f3

(NCOMPATABILITY Materials 13 avoid)
Strong oxidizing agents
HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR X

CONDITIONS TO AVOID

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

wi t-h rnpinns quant- i t- i PS of Avoi(^ g;pB'r]fg T̂ -Flamoe;

Avoid flushing into confined areas. Wear respiratory protection.

WASTE DISPOSAL METHOD
Flush with water or controlled burning.

SECTION VIII - SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type)

Rmerdencips-nraan i f fsnni «1-^»r or si-r nar-lr
VENTILATION LOCAL EXHAUST

MECHANICAL (General)
As Rpnuired

PROTECTIVE GLOVES Rubber

SPECIAL .

OTHER

EYE PROTECTION

Goqcrles 'to prevent splash in eve
OTHER PROTECTIVE EQUIPMENT • *

*

SECTION IX • SPECIAL PRECAUTIONS
PRECAUTIONS

Prevent

TO BE

skin

TAKEN IN HANDLING AND STORING
Highly flammable

contact
OTHER PRECAUTIONS Normal

to avoid de-fatting action.
good personal hygiene

PAGE (2) Form OSHA-20
*•«. M»y 71



Shellac, Alkyd & Epoxy Abrasive

Sterling Abrasive Products Co,



U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEET

^ ^ PO'O»«<J
No. «4 « \

Required under USOL Sifety »r»d Heilth Regulation* for Ship Repairing.
Shipbuilding. »nd SMpbreakiog (29CFR 1915. 1916. 1917)

3-20-fifi

SECTION I
MANUFACTURER'S NAME

STERLING ABRASIVE PRODUCTS CO.
EMERGENCY TELEPHONE NO.
(419) 447-9321

ADDRESS (Numbrr. Street City. State, and llf Code)
525 WALL STREET, TIFFIN, OHIO 44883
CHEMICAL NAME AND SYNONYMS
SHELLAC. ALKYD & EPOXY ABRASIVE PRODUCT

TRADE NAME AND SVNONVMSA.

s, F.. ED. EC. or
OT C
BONDS

CHEMI
anrl/or rARRTDK & ORGANIC RESIN

FORMULA
AL-0- and/or SiC & ORGANIC RESIN

SECTION II - HAZARDOUS INGREDIENTS

CHEMICAL NAME

Muminum Oxide
and/or

Silicon Cabide
ritanium Dioxide
Glass

COMMON NAME

Alumina

Carbide
Titania
Frit

CAS#
1344-28-1

7440-67-21
13463-67-7

N/A

OSHA PEL

15 Mg/M3

15 i^/M3

15 Mg/M

ACGIH-TLV

10 J4g/M3

10 Mg/M3

10 Mg/M::
10 Mg/M

CARC^QGEtJ

N

N
N
N

SECTION III - PHYSICAL DATA
BOU.ING «>OINT <°F.| N/A
VAPOR PRESSURE (mm M,.) M/A

VAPOR OENSITV (AIR '11 M/A

SOLUBILITY IN WATER Slight

SPECIFIC GOAVITV (M.O. 1|
N/A

PERCENT. VOLATILE ,,
BV VOUt»~«e «%) N/A
EVAPORATION RATE
\ -M N/A

A.N>£ARANCE AND ODOR Solid - may give off sane odor in use

SECTION IV
FLASH POINT («*«t*o4 uMd|

EXTINGUISHING MEDIA
Vta

SPECIAL FIRE FIGHTING PROCEOU"CS

- FIRE AND EXPLOSION HAZARD DATA

N/A 1 N/AVIM'TS S — vtfk — — »$£ ——
Kf>r or 003

None

UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A = Not Applicable
*AGE d»

Non̂

(Continued on rwverte tide) fotm OSHA-20



SECTION V • HEALTH HAZARD DATA
TH«t SwOUp L I M I T VALUE •

Inhalation - Couerhincr. Shortness
Ingestion - No None effects but

EMERGENCY AND FIRST AID PROCEDURES
I,nh/»lfltion — Ftamnw tn frv»sh^air.

Skin - Wash with soap & water: F
obtain medical assistance.

_fif Breath; Skin - Irritation: Eyes- Irritation;
not reocnrnended .

nht-^iri rmaidirvil ;*s<ii «sf aryq if noorLad-

^yf»s - FTnsh with Ixrrje* ^mmmhc of rl#»an wat^r -

SECTION VI - REACTIVITY DATA
STABILITY

U

SI

ir.COMPATAaiLITY (Mi

HAZARDOUS OCCOMPC
Diist arising ft

HAZARDOUS
POLYMERIZATION

NSTABLE CONDITIONS TO AVOID
Avoid <zi-mnrj Ar-idQj. hv»««»«?). f»vt-r«=rrv> hp> t̂- nr rr>1d

rABLE X or svdden tanperature chanqe.
terult to *'O»dl

NONE
>SITION PRODUCTS
rnm n.cu» jshoiild hei j?hani-rrtT 1 art isjt-hin TTVc

MAY OCCUR I 1 CONDITIONS TO AVOID

———————————————————— ——————— ———————— fc^ ——————————
WILL NOT OCCUR 1 v 1 N/A

SECTION VII - SPILL
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED Oft

No *p*rixl ^^r^ n^vJprt

OR LEAK PROCEDURES
SPILLED

Normal clean-up

WASTE DISPOSAL METHOD
Standard landfill methods consistent- î it-h federal, state and local Jaws.

SECTION VIII - SPECIAL PROTECTION INFORMATION
BESPiRATORV PROTECTION fSfr<ify npfl

nr 29 CFR.1910.13requi JLr TT.V
VENTILATION

MECHANICAL <-c,«rr,/>
1910.94 SPECIAL

OSHA 29 CFR 1910.94
AMST 7.A 11___________

jaf_
N/A

PBOTCCTIVE CLOVES
AR .bV-ppejriOt ct»u

ra±ar.
eve PROTECTION

^9_ iqin.i:OTMCR P*»OTECT»
as Protection - see 29 CRF 1910.95

SECTION IX - SPECIAL PRECAUTIONS
P«E CAUTIONS TO •« TAKEN IN MANOLING ANO STORING

Avoid TTiprhftrrinnl rtfmnar: hflrrilp and in wsi B7.1 - allow wheels

FMKCAUTIOMf ___
B7.1. ANRT gjl.l and fY«A 29 CFR 7910.215

Always use wheels jri acoontence with ANSI
Mevmr use of telm

nad. cracky <y damaoad. always use a safety quarf.Never exoeea the majarom operatii
soeed jnarked on the wheel._______________________________ _____.

———————————————————————' ~—~~~———" ~~~——————————————————————form USHA.̂ U1



PELLA OIL 911

SHELL -OIL CO.



AOA»TtD FtOU U»DL
NO LI«-OOI-4-*4AT IM* 1HBU. OIL COMPANY

$Hf UL CMEKICAU COMPANY
SHtLL 0«VeLOfM8MT COMr»AHY
JHEUL fife LINK CORPORATION

MATERIAL SAFETY DATA SHEET

MSDS 60500-1

NFPA
Information on tt»H fotm It furnlittd »oltty for th» purpow of compli»ne» *IWi tr»« Occup*t>onal S»f*tv »n« H**lt« Act of 1870 »nd ih«ll not b*
u**d for iny oTt\*» purpo-j*. Lit* or dlM«mln»1lon of »H or »ny pert of mi« in1orm»»io« for »ny otri»r purpOM m»y r»»wlt in * violation o» l««r Or eon-
•titwu ground! fo> l*9*i action.

MANU'ACfult t fr t KAMf
Shell Oil Com

SECTION 1
cuf>«i»c» TCLtmoxt HO.

oanv ^ J^KTT-ntM^4fil
One Shell '' Plaza '-'Houston, Texas 77002 ^^-"~~'""^^ '"' - >--^\

CHEMICAL NAME AND stMineral seal
CKtMltAL fAUILV
Hydrocarbon

MOHYM» ( /"" 'THAOt tiff _ V.">oil V( PELLAVKT Oil 911 ^ 1
»C«MUL>~^.^ __— -— ~~^ j»'

^ode, 61900" ,' . '

SECTION II HAZARDOUS INGRED4ENTS*

COMPOSITION

Petroleum hydrocarbons
PELLA Oil 911 is a low viscosit
between those of kerosene and c

This product, a refined petrole
natythenic . aromatic and small a
As with other petroleum oils^ t
varying concentration and COBVDO
which have been shown to induce
tshniild "he paid to Section V, VI

X

100
•f mi
ynve

1^1 m

noun
le a
i1ti
ski

^TT f

SPECKS

leral oi
itlonal

nprnl n

ts pf he
romatics
on . Some
n cancer
QUULjal

LOi

OK»L

1. Its oro
nineral oil

1 r is a, f)1

ierocvclic
contain r>o
of the pol
in animals
this data

0

OCKfcUL

>erties are
t

ctur«> of par

N and Si to
.ycyclic con
rcvclics mas
, Particular
sheet .

LCjo

CONCCNTRATION

intermediate

nf f ln lp ,

drocarbons.
Dounds of
be those
attention

KOUM

SECTION III PHYSICAL DATA
•OILIMG POINT r'»

VAPOH PMEttUMC (m«Hf)

VAPOM DlhilTY (AittKi)

tOLUBlLITV IN KATCM
Inaol.

SPECIFIC GRAVITY (H^Owll

PEP.CCNT VOLATILE
•V VOLUME 111
CVAPOHATlON P.ATC
«,. „ . , «•"

0.&7

APPCANANCC AND OOOH
Light colored liquid - characteristic odor.

SECTION IV FIRE AND EXPLOSION HAZARD DATA

PMCC
LIMITS

N.A.
L.I

CITHtUltNINt MCOIA

Dty chenical type preferred.
MtCI4i rill ri*»Tl>« IHlXf MJfttt
None

UMUIUAL rl*t «•» HfLOtl
None unusual.



•- .-^^Wir .̂. '•'"•'^ 'SECTION V HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE 3

JVapor - nnt estahl i'qhp'M «" ^-*- - *5 »g'« — nf a/lr ————————————————
EFFECTS OF OVl«l»f05U«'
Pulmonary JrritatiPP poasihle. Defat±.ying flft.<rm nn.eHn, —— ProloncM OJ- repeated rnn_

tact may cause skin disorders such as dermatitis, f ollicuH t.l « , <->^ o^n*. or even aklr
EMtMENCT AND FIRST AIO PROCEDURES
Eves-fluah with vat.pr at. i^ant. ]S miniit.<»B — Ski n-rftmnvft nil and vnsh.ftf
with soap & water. Remove all contaminated clothing. Inge3tion-do not
guard against aspiration into lungs; get medical attention.

^""t^d area_
induce vomitin

cancer

SECTION VI REACTIVITY DATA
STAIIUTV

UNlTtlkC
COMBlTlONI TO AVOID

Mist ̂ formation: exceaa:Lve_Jifiat-^.

i<KOM>»Ti|itiT>

.»;*«(XJU» T ON MOWCT1
CO. C02 and oxygenates can be formed

MAIAMOOUI
POkVMtHlZATlON

MAT OCCUR

VI LI MOT OCCU«

CANOlTlONS TO AVOiO

SECTION VII SPILL OR LEAK PROCEDURES
»UM TO 11 TAKEN IN ctic WATCKIAL is KCLCASIO on SPILLED
Absorb with clav. diatomaceoua earth, pr other inert mat^pr^al.

ControlYedMtTNQO
burning in accordance with IOPA! T»mii»t.<nna

o

SECTION V I I I

None norTnally0require3*; NIOSH
VCNTIL.ATION

SPECIAL PROTECTION INFORMATION

approved resuirator acainst vaoors
LOCAL OHAUST

As reauired if mist is beinz generated
MECHANICAL rCw*fO/)

PROTICTlVI «LOVES
Oil-resistant

and mist.
SPECIAL

OTNER

ETE PROTECTION GOgglCSsprayed, if oil is beingor splashed.
OTNER PROTECTIVE EQUIPMENT

SECTION IX SPECIAL PRECAUTIONS
tKCAUtlOMi TO 1C TA(t* IN NAIDLIII* ANO tT0«IN< Avoid breathing of oil mist.and vapors of hot
oil; avoid repeated or prolonged skin contact.

rrln•̂ .ft̂ l̂̂ nn•»a<̂  clothing before Discard leather zoods when eontani'tn
Wash before eating or. smoking.

•AMI H. Low, Staff Technologist ___
nut Regulatory Affairs-Cheaical Products

1 Oil
«I««ATUM

December. 1976

THI i«rc«MAT.«« (onrtmce »««tm '• •*•!• •• IATA Centi
tU«4T(. «O»|VH. HQ *A«*»t* II tl>«(l>lft •• IU»kll» •
THC A«CU*ACT •» >»tlt B4T4 •• THI M*WVT» TO •< •tTAm«(
ult TKtuir.
VKMftOft AltuMtt Ht

tut

tl^ONftlftlLITV r«ll IHJV4T T* VtMOtl O* TMIBB
CAUtt* •* fwC MATIHIAL If >tAM|ltA«l.l SArtTV

'•occotmii »•« «•' «e«i«c» T* A* *TI»ULATC» m T»t DATA •«t«t.
»BCiT.O«»tl.». »«»»«• A(IUM*t «• Dfl'ONCKItlTT PAH IHJUCT T* VtKBCt
«• T«l«» *C»Mi» »<IIUATCkT OUKB *T A*«**UAk W«( *' TMl •>*•
TtHIAL CVtl If (tAMnAILt »AMT1 »IOC(»<l*t« A»« l>*I.L»*t»'
UOIC. VINOIt AAtWMtl Tut KM in Hit Ult »f tMC MATIHIAL.



U.S. DEPARTMENT OF LABOR
Occupational Safety nnd Health Administration

MATERIAL SAFETY DATA SHEET

Form Approved
OMB No. 44-R1387

Required under USDL Safety and Health Regulations for Ship Repairing,
Shipbuilding, and Shipbreaking (29 CFR 1915. 1916, 19>7)

SECTION 1
MANUFACTURER'S NAME

HATTER. INC.
EMERGENCY TELEPHONE NO.

314-677-4301
ADDRESS (Number, Street. City. State, and ZIP Code)
_____ 2337 Gloucester Road.. High Ridge. Ho. 63049
CHEMICAL NAME AND SYNONYM^ TRADE NAME AND SYNONYMS

T #229 (JOHNSON) FLOOR CLEANER
, Nalripolyphosphate , TSi- KCH & Wetting Agent

SECTION II - HAZARDOUS INGREDIENTS

PAINTS, PRESERVATIVES, 8. SOLVENTS

PIGMENTS

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS

% TLV
{Units!

MA

ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE FLUX
OTHERS

—— HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES
\

•

%

X

TLV
(Unit*)

NA

TLV
(Unitt)

SECTION III - PHYSICAL DATA

BOILING POINT <°F.) Approx. 220°F

VAPOR PRESSURE (mm Hg.)

VAPOR DENSITY (AIR'1)

SOLUBILITY IN WATER Completely solu

as water

as water

ale

SPECIFIC GRAVITY (HjO»l)

PERCENT, VOLATILE
BY VOLUVE (r.)

EVAPORATION RATE
( . . . . . « «

1.10
85%

as watsr

APPEARANCE AND ODOR Fink liquid V

SECTION IV • FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (M*thod ut»d> ,, (FLAMMABLE LIMITS L«l U*lNone ] ——————— ——————
EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES 3~U fT«O i'O*-' ^iVC"l- «-— -

n .« a ^^^ ^ ^*2

UNUSUAL FIRE AND EXPLOSION HAZARDS '3 j«-f_ i~77 H ~&& 1

OU+-^.J L^^v .̂ J»^,Kfe ll^iVi

PAGE (1) (Continued on revtna side)
C01371

FMm OSHA-20
R«v. M«/ 71



.•"1
SECTION V - HEALTH HAZARD DATA

THRESHOLD

EFFECTS OF

EMERGENCY

LIMIT VALUE
Npt -established - •

OVEREXPOSURt ' ' '
1 fpu p»y Avpprlpnrp sVin rash — Equally as harmful to eyes
most dish washing compounds

AND FIRST AID PROCEDURES
Flood effected areas with water. If contact with eyes flush
water for fifteen minutes ...Seek medical aid.

as

with

SECTION VI - REACTIVITY DATA
STABILITY UNSTABLE

STABLE XX

CONDITIONS TO AVOID

INCOMPATABILITY /'' Herialt to avoid)

HAZARDOUS DECOMPOSITION PRODUCTS .

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR XXX

CONDITIONS TO AVQ)IO

SECTION VII . SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Dilute with water. Mop or sweep up....flush to .sewe;r

WASTE DISPOSAL METHOD NORMAL FOR DETERGENTS

SECTION VIII - SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type)

VENTILATION LOCAL EXHAUST

MECHANICAL (General)

PROTECTIVE GLOVES sU3GESTED.Recommende< 1 EVE PROT.E

SWECIAL

OTTHER -

CTIOIXdv7isable
OTHER PROTECTIVE EQUIPMENT * .

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

OTHER
KEEP FROM FREE7.TNG.... Store

PRECAUTIONS
at temperatures below 120°F«

* •

PAGE (2) Form OSHA-20
»•». M*y 71



• M A T E R I A L S A F E T Y D A T A S H E E T

P ' Chemica l U.S.A. Midland, MI 48674 Emergency Phone: 517-636-4400

HSD: 000013 Page: 1

PRODUCT NAME: AEROTHENE (R) TT SOLVENT

Effective Date: 10/04/35 Date Printed: 10/07/85 Product Code: 06350

1. INGREDIENTS:

1, i , 1-Tr i ch Lorcethane
Tert-butyl alcohol-
1,2-Butylens ox ide
Dimethaxymethane

CASS 000071-55-6
CAS* 060075-45-0
CASS 000106-83-7
CAS* 000109-87-5

93.4%

PHYSICAL DATA:

BOILING POINT: 1 65F (74C)
VAP PRESS: 100 MfltHq 8 20C
VAP DENSITY: 4.55
SOL. IN WATER: 0*07g/iOQg @ 25C
SP. GRAVITY: 1.298 6 25/25C
APPEARANCE: Colorless IKuid.
ODOR: Irritating odor at high concentrations.

3. FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT:
METHOD USED: TOC, TCC, COC

FLAMKABLE LIHITS
LFL: 6% 3 25C
UFL: 16.77. @ 25C

EXTINGUISHING MEDIA: Uater fog.

FIRE & EXPLOSION HAZARDS: Not available.

FIRE-FIGHTING EQUIPMENT: Positive pressure, self-contained
respiratory e-iu i potent .

4. REACTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) • Avoid open' flames, welding
arcs, or other high temperature sources which induce therwa I
decompos i t i on.

nttpued on Page 2)
(N) Indicates a trademark of The Dew Chemical.' Compan/



- M A T E R I A L S A F E T Y D A T A S H E E T

T>~<4 Chemical U.S.A* Midland, HI 48674 Emergency Phone: 517-636-4400

MSD: 000013 Page: 2

PRODUCT NAME: AEROTHEWE <R> TT SOLVENT

Effective Date: 10/04/85 Date Printed: 10/07/85 Product Code: 06350

4. REACTIVITY DATA: (Continued)

INCOHPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Water - long
term contact can deplete stabilizers followed by slow
hydrolysis producing corrosive acid. Avoid prolonged contact
with, or storage in aluminum and its alloys. Metallic aluminum
and zinc powders should be avoided.

HAZARDOUS DECOMPOSITION PRODUCTS: Hydrogen chloride and very
small amounts of phosgene and chlorine.

HAZARDOUS POLYMERIZATION: Will not occur.

5. ENVIRONMENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LEAKS: Small leaks: - Mop UP, wipe UP,
or soak up immediately. Remove to out-of-doors.
Large spills: Evacuate area. Ccntain liquid; transfer to
closed metal containers. Keep out of water supply.

DISPOSAL METHOD: When disposing of the unused contents, the
preferred options are to send to Licensed reclaimer, permitted
incinerators, or to evaporate very small -\uant i ties in
compliance with local, state, and federal regulations including
Subtitle C of the Resource Conservation and Recovery Act.
Dumping into sewers, on the ground, or into any body of water is
strongly discouraged, and may be illegal. Consult The Dow
Chemical Company for further information.

6. HEALTH HAZARD DATA:

EYE: May cause pain. May cause slight transient (temporary)
irritation with slight transient cornea I injury. Vapors may
irritate eyes.

SKIN CONTACT: Prolonged or repeated exposure <«ay cause skin
irritation. . Repeated contact may cause drying or flaking of
sk in.

SKIN ABSORPTION: A single prolonged skin exposure is- not likely

•ontinued on Page 3)
vR> Indicates a trademark of The Dow Chemical Company



H A T E R I A L S A F E T Y D A T A S H E E T

i Chemical U.S.A. Midland, MI 48674 Emerqency Phone: 517-636-4400

MSD: 000013 Page: 3

PRODUCT NAME: AEROTHENE (R) TT SOLVENT

Effective Date: i0/04/85 Date Printed: 10/07/35 Product Code: 06350

6. HEALTH HAZARD DATA: (Continued)

to result in absorption of harmful amounts. The LD50 for
rabbits is about 15,000 mg/kg for 1,1,1-trichloroethane.

INGESTION: Single dose oral toxicity is low. The LD50 for rats
is >i0,000 mq/kg for 1,1,i-trichloroethane. If aspirated
(li-iuid enters the Lung), may be rapidly absorbed through the
lungs and result in injury to other body systems.

INHALATION: Minim a l anesthetic or narcotic effects may be seen
in the range of 500-1000 ppm trich loroethane. Progressively
higher levels over 1000 ppm may cause dizziness, drunkenness;
concentrations as low as 10,000 ppm can cause unconsciousness
and death. In confined or poorly venti-latsd areas, vapors which
readily accumulate can cause unconsciousness and death. These
high levels may also cause cardiac arrhythmia's (irregular
heartbeats).

SYSTEMIC J, OTHER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any significant adverse
effects. 1,i,1-Trich loroethane and similar mixtures did not
cause cancer in long-term animal studies.
Birth defects are unlikely. Exposures having no adverse effects
on the mother should have no effect on the fetus. In animal
studies, has been shown not to interfere with reproduction..
Results of in vitro ('test tube*) mutagenicity tests on
1 , \ , 1 -trichloroethane have been negative. Results of
mutagenicity tests in animals have been negative.

7. FIRST AID:

EYES: Irrigate immediately with water for at least 5 minutes.

SKIN: w'asn off in flowing water or shower. Wash contaminated
clothing before reuse.

INGESTION: Do not indue? vomiting. Ca11 a physician and/or
transport to emergency facility immediately.

INHALATION: Remove to fresh air. If nov breathing, give

vtlontinued on Page -4)
(R) Indicates a trademark of The Dow Chemical Company



M A T E R I A L S A F E T Y D A T A S H E E T

D<*N Chemical U.S.A. Hid Land, HI 43674 Emergency Phone: 517-636-4400

HSD: 000613 Page: 4

PRODUCT NAME: AERQTHEWE (R) TT SOLVENT

Effective Date: 10/04/85 Date Printed: 10/07/85 Product Code: 06350

7. FIRST AID: (Continued)
•

fflouth-to-mouth resume i tat i on.
oxygen. Call a physician.

If breathing is difficult, give

NOTE TO PHYSICIAN: Because rapid absorption may occur through
lungs if aspirated and cause systemic effects, the decision of
whether to induce vomiting or not should be made by an
attending physician. If lavaqe is performed, suggest
endotrachea i. and/or esophageal control. Danger from lung
aspiration must be weighed against toxicity when considering
emptying the stomach. Exposure may increase 'myocardiaL
i r r i t a b i l i t y * . Do not administer sympathornimetic drugs unless
absolutely necessary. No specific antidote. Supportive care.
Tr sat merit based on judgment of the physician in response to
reactions of the patient.

HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE!S;: 1,1, 1_-Trichloroethane - OSHA standard i
35-0 ppm and current ACGIH TLV is 350 ppm (450 ppm STEL).

ACGIH TLV and OSHA PEL are 100 ppm for t-butyl alcohol; the
STEL for t-butyl alcohol is 150 ppm. Dow Industrial Hygiene
Guide for 1,2-butylene oxide is 40 ppm (excursion 100 ppm).
ACGIH TLV for dimethoxyme+hane is 1000 ppm and STEL is 1250 ppm.

VENTILATION: Control airborne concentrations below the exposure
guideline. Use only with ade-iuate ventilation. Local exhaust
ventilation max be necessary for some operations. Lethal
concentrations may exist in areas with poor ventilation.

RESPIRATORY PROTECTION: Atmospheric Levels should be maintained
below the exposure guideline. When respiratory protection is
required for certain operations, use an approved air-purifying
respirator. For emergency and other conditions where the
exposure guideline may be greatly exceeded, use an approved
positive pressure self-contained breathing apparatus. In
confined or poorly ventilated areas, use an approved positive
pressure self-contained breathing apparatus.

Continued on Page 5)
<>R) Indicates a trademark of The Dow Chemical Company



M A T E R I A L S A F E T Y D A T A S H E E T

T -<i Chemical U.S.A. Midland, MI 48674 Emergency Phone: 317-636-4400

MSD: 000013 Page: 5

PRODUCT NAME: AEROTHENE (R) TT SOLVENT

Effective Date: i0/04/35 Date Printed: 10/07/35 Product Cede: 06350

8. HANDLING PRECAUTIONS: (Continued)

SKIN PROTECTION: For brief contact, no precautions other than
clean body-covering clothing should be needed. When prolonged
or frequently repeated contact could occur, use protective
clothing impervious to this material. Selection of specific
items such as gloves, boots, apron, or full body suit w i l l
depend on operation.

EYE PROTECTION: Use safety glasses. Where contact with li-iuid
is likely, chemical goggles are recommended because eye contact
with this material may cause pain, even thouah it is unlikely
to cause injury.

•

9. ADDITIONAL INFORMATION:

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Handle
with reasonable care. Avoid breathing vapors. Store in a cool
dry place. Concentrated vapors of AERQTMENE* TT are heavier
than air and w i l l collect in low areas such as pits, degreasers,
storage tanks, and other confined areas. Do not enter these
areas where vapors of AEROTHENE-* TT are suspected unless special
breath ing-apparatus is used and an observer is present for
assistance.

1 ,1 ,1-Trichloroethane products should not be packaged in
aluminum aerosol cans or with finely divided aluminum or its
alloys in an aerosol can.

Aluminum is not an acceptable material of construction for
pumps, mixers, fittings, storage tanks for 1,1,1-Trichloro-
ethane products or formulations. Metallic aluminum and
zinc powders should be avoided. For additional information
on toxicity, handling precautions, and first aid, refer to
Chlorinated Solvents Literature, form no. 100-5792.

HSDS STATUS: Revised 1, 5, 6, 8, and 9. .

(R) Indicates a trademark of The Dow Chemical Company
The Information Herein Is Given In Good Faith, But No Warranty,
I ressed Or Implied, Is Made. Consult The Dow Chemical Company
For Further Information.



ri M T E R I A L S A F E T Y DA T A S H E £ T ^ __

I, Chemical U.S.A. Midland, MI *8a74 Emergency Phone- 5i '"-636—*400

MSD: 000551 Page: i

PRODUCT NAhE- AEROTHENE (R> Hfc SOLVENT

Iffective Data: i0/04/35 Data Printed: 10/07/35 Product Code: 06347

r- j(

i. INGREDIENT?:

HethyLene chi.oride
PropyLene oxide

CASS 000075-09-2 99.5
CAS* 000075-56-9

PHYSICAL DATA:

BOILING PQIixT: 104F (39.5C;
VAP PRESS: 340 mrnHg @ 20C
VAP DENSITY: 2.93
SOL. IN WATER: 2.0 g/IOOq 5 25C
S?. GRAVITY: 1.320 <f 25/25C
APPEARANCE: Colorless Li-i."iid.
ODOR: Not av-ai LabLe.

. FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT: None
rtETHOD USED: TGC , TCC, CQC

FLAMhABLE LIMITS
LFL-- 13% S 25C
UFL: 23% 5 25C

EXTINGUISHING MEDIA: Water fag.

FIRE & EXPLOSION HAZARDS: Forms flafmiiabte vapor-air mixtures at
tefrtperaturer above ambient* Lower temperatarai- increase the
difficulty of getting it to ignite.

FIRE-FIGHTING EQUIPMENT: Wear pcsi-ive pressure self-contained
respiratory equipment.

4. REACTIVITY DATA:

STABILITY: < CONDITIONS TO AVOID) Hydrolysis producing sf
a Mounts of hydrochloric aci a possible w i t h gross water
contamination.

a '. I

•'. 'Jon t: r.uaa on Pane 2)
(R) I rid i cares a tr-adeiiKirU of Tlie Dow Chemica l Company

CO1372



ri A T E K I A L S A F E T Y D A T A T H E ' i Z T

I Chem i c a L U. S. A. Hid Land , MI 43674 Emergency Phone : 5i 7-636-^Ov)

MSD: 00053i Page: 2

PRODUCT NAME: AEROTHENE •'.?:> MM SOLVENT

Effective Date: 10/04/85 Date Printed: 10/07/85 Product Code: 06347

4. REACTIVITY DATA: (Continued)

INCOMPATIBILITY- (SPECIFIC MATERIALS TO AVOID) Amines, possibly
sod i urn. pc t ass i urn, ana magnes i urn.

HAZARDOUS DECOMPOSITION PRODUCTS: Open flames and welding arcs
can cause thermal degradation with The evolution of hydrogen
chloride and very small amounts of phosgene and chlorine*

HAZARDOUS POLYMERIZATION:- l-j i . L not occur.

5. ENVIRONMENTAL AND DIJ^QSAL INFORMATION:

ACTION TO TAKE FOP SF ILLS/LE^KS: Sma L t spills: riso -3. wips IP
or soak up i inmea i at-slv. Remove to out of doors. Large splits:
Evacuate area. Conta i r. • Li -i.u ', d ; transfer to closed i:u-~al
containers. Keep out of water supply.

DISPOSAL METHOD: When disposing of the unused contents, the
preferred options are to send to licensed reclaimer, permitted
incinerators, or tc evaporate very sma IL -luantities in
compliance w i t r > Local, state, and federal regulations including
Subtitle C of The Resource Conservation and Recovery Act.
Dumping into sewers, on the ground, or with any body of water
is strongly discouraged, and mav be illegal. Consul.t The Dow
Chemical Company for furtner information.

6. HEALTH HAZARD DATA:

EYE: May cause moderate eve i r r i t a t i o n ana siight corneaL injury.
Vapors may irritate eyes. In animals, irritation ana cornea I
i n j ury hea led pr i mar i '.y w i th i n 5 days.

SKIN CONTACT: Prolonged or repeated exposure may cause skin
i r r i t a t i o n , even a burn. Repeated contact may cause drying or
f lak i ng of sk i n.

SKIN ABSORPTION: A single prolonged exposure is not likely to
ras'.-ilt in the m a t e r i a l being absorbed through si: i .1 in harmful
amounts. The derma1. LD50 has not been determined.

(Continued on '̂age 3>
(R) Ifid: ca?2S a trariamarU of The Dow Cheviiical Company
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M A T E R I A L S A F E T Y D A T A S H E E T

T Chemical U.S.A. nidi.and, HI 43674 Emergency Phone- 511-£36-4400

riSD: 00355-: Page-: 4

PRODUCT NAME: AERQTHENE (R) KM SOLVENT

Effective Date: 10/04/85 Date Printed: 10/07/35 Product Code: 06347

7. FIRST AID:

EYES: Irrigate w i t h flowing water imme d i a t e l y and continuously
for 15 minutes. Consult m e d i c a l personnel.

SKIN: Wash off in flowing water or shower. Remove cars tarn i nated
•clothing and wash before reuse.

INGESTICN: Do not induce vomiting. Call a physician and/or
transport to emergency f a c i l i t y Immediately.

INHALATION: Remove to fresh air. If not breathing, give
mouth-to-mouth resuscitation. If breathing is d i f f i c u l t , give
oxygen. Call a physician.

NOTE TO PHYSICIAN: Because r a p i d absorption may occur through
Lungs if aspirated and cause systemic effects, the decision of
whether to' induce vo m i t i n g or not should be made by a
physician. If lavage- is performed, suggest endotracheaI and/or
esophageal control. Danger from lung aspiration must be
weigh so agains t t axi c i t y wnen cons:der ing emp tyi r>q the s~c«a ch.
Exposure may increase 'myocardia I i r r i t a b i l i t y . 1 Do not
administer sympathcmimetic drugs unless absolutely necessary.
No specific antidote. Supportive care. Treatment based on.
judgment of the physician in response to reactions of the
patient.

3. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): For methylene chloride: the ACGIH TLv is
100 ppm. QSHA PEL is 500 ppm; ACC is 1000 ppm; HAC is 2000 ppm

For propylane oxide: the ACGIH TLv is 20 ppm. QSHA PEL is 100
P P in .

VENTILATION: Controlling airborne concentrations bei.ow the ACGIH
TLV for methylene chloride exposure guideline is recommended.
Use only w i t h ade-iuate ventilation. Locai. exhaust vent i la ~ \ on
may be necessary for some operations* Lethal concentrations
may exist in areas w i t h poor ventilation.

ontinued on Page 5)
(R/ Indicates a trademark of The Dow Chemical Company
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~î
o
a:
iX

r--rj-
ro
o
o

m
D
o

r_>
•+-•
un
•rj
O
l-
iX

ino?
r--
ox
o
.̂ _

Tl
Ol

•«—
p;

.—
U
(X

Oi
^_

!?

iĵ i
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MATERIAL SAFETY DATA SHEET

ASKO, Inc. 501 West Seventh Ave.
West Homestead, PA 15120

Telephone Number:
(412) 461-4110

CHEMICAL NAME: Cemented Carbide Product with Cobalt binder.
TRADE NAME AND SYNONYMS: ASKOMET Carbide Grades
CHEMICAL FAMILY: Refractory Metal Carbide Molecular Weight: N/A

___________________________PHYSICAL DATA_________________

Appearance and Odor: Dark Gray Metal/No Odor
Boiling Point: N/A Specific Gravity (H,O=1): 11.0 to 15.5
Vapor Pressure (mm Hg): N/A Percent Volatile by Volume: 0
Vapor Density (Air=1): N/A Evaporation rate: N/A
Solubility in H2O: Insoluble How Best Monitored: Air Sample

HAZARDOUS INGREDIENTS

Material
Tungsten Carbide (limits for Tungsten dust)
Cobalt
Tantalum Carbide (limits for Tantalum dust)

OSHA
PEL (Unit)

0.1mg/M3
5mg/M3

ACGIH
TLV (Unit)
5mq/M3

0.1mg/M3
5mg/M3

HEALTH HAZARD DATA

Routes of Exposure:
Grinding cemented carbide product will produce dust of potentially hazardous ingredients which can be inhaled,
swallowed or come in contact with the skin or eyes.

Effects of Overexposure:
Inhalation: Dust from grinding can cause irritation of the nose and throat. It also has the potential for causing transient or

permanent respiratory disease including occupational asthma and interstitial fibrosis, in a small percentage of exposed
individuals. It is reported that cobalt dust is the most probable cause of such respiratory diseases. Symptoms include
productive cough, wheezing, shortness of breath, chest tightness and weight loss. Interstitial fibrosis (lung scarring)
can lead to permanent disability or death. Certain pulmonary conditions may be aggravated by exposure.

Skin Contact: Can cause irritation or an allergic skin rash due to cobalt sensitization. Certain skin conditions, such as
dry skin, may be aggravated by exposure.

Eye Contact: Can cause irritation.
Ingestion: Reports outside the industry suggest that ingestion of significant amounts of cobalt has the potential for

causing blood, heart, and other organ problems.
Emergency and First Aid Procedures: Applicable for dusts or mists.
Inhalation: If symptoms of pulmonary involvement develop (coughing, wheezing, shortness of breath, etc.) remove from

exposure and seek medical attention.
Skin Contact: If irritation or rash occurs, thoroughly wash affected area with soap and water and isolate from exposure.

If irritation or rash persists, seek medical attention.
Eye Contact: If irritation occurs, flush with copious amounts of water. If irritation persists, seek medical attention.
Ingestion: If subtantial quantities are swallowed, dilute with a large amount of water, induce vomiting and seek medical

attention.

Carcinogenic Assessment (NTP Annual Report, IARC Monographs, other): None of the components of this material have
been identified as known or suspected carcinogens by NTP, IARC or OSHA.



FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A Test Method Used: —— Flammable Limits. N/A LEL: —— UEL: ——
Hard Cemented Carbide Product is not a fire hazard. Dusts generated in grinding operations may ignite if allowed to
accumulate and subjected to an ignition source.

Extinguishing Media: For powder fires, smother with dry sand, dry dolomite, ABC type fire extinguisher, or flood with
water.

Special Fire Fighting Procedures: For a powder fire confined to a small area, use a respirator approved for toxic dusts and
fumes. For a large fire, fire fighters should use self-contained breathing apparatus.
Unusual Fire and Explosion Hazards: Dusts may present a fire or explosion hazard under rare favoring conditions of

particular size, dispersion and strong ignition source. However, this is not expected to be a problem under normal handling
conditions.

REACTIVITY DATA

Stability: Unstable Conditions to Avoid: N/A
Stable X

Incompatibility: Contact of dust with strong oxidizers Materials to Avoid: Strong acids
may cause fire or explosions.

Hazardous Decomposition Products: None
Hazardous Polymerization: May Occur Conditions to Avoid: N/A

Will Not Occur X

_____________________SPILL OR LEAK PROCEDURES_____________________

Steps to be Taken in Case Material is Released or Spilled:
Ventilate area of spill. Clean up using methods which avoid dust generation such as vacuum (with appropriate filter
to prevent airborne dust levels which exceed the PEL or TLV), wet dust mop or wet clean-up. If airborne dust is generated
during clean-up, use an appropriate NIOSH approved respirator.

Waste Disposal Method:
Dispose of in accordance with appropriate government regulations. May be sold as scrap for reclaim.

___________________SPECIAL PROTECTION INFORMATION___________________

Respiratory Protection: Use an appropriate NIOSH approved respirator if airborne dust concentrations exceed the approp-
riate PEL or TLV. All appropriate requirements set forth in 29 CFR 1910.134 should be met.

Ventilation: Use local exhaust ventilation which is adequate to limit personal exposure to airborne dust to levels which do
not exceed PEL or TLV. If such equipment is not available, use respirators as specified above.

Protective Gloves: Protective Gloves or Barrier cream are recommended when contact with dust or mist is likely. Prior
to applying the Barrier cream or use of protective gloves, wash thoroughly.

Eye Protection: Safety glasses with side shields or goggles should be worn when grinding or cutting.

_______________________SPECIAL PRECAUTIONS_______________________

Precautions to be Taken in Handling and Storage: Maintain good housekeeping procedures to prevent dust accumulation
during grinding. Avoid dust inhalation and direct skin contact with dust.

Other Precautions: Clean up using methods which avoid dust generation such as vacuum (with appropriate filter to
prevent airborne dust levels which exceed the PEL or TLV), wet dust mop or wet clean-up. If airborne dust is generated,
use an appropriate NIOSH approved respirator.
Wash hands thoroughly after handling, before eating or smoking. Wash exposed skin at the end of work shift. Do not
shake clothing, rags or other items to remove dust. Dust should be removed by washing or vacuuming (with appropriate
filters) the clothing, rags, or other items.
Periodic medical examinations are recommended for individuals regularly exposed to dust or mist.

In case of questions, please call: Mr. S. A. Jacoby
Vice President

ASKO, INC.
(412) 461-4110 Issue Date: October 30,1985

Supersedes: N/A

Although ASKO, INC. has attempted to provide current and accurate information herein, ASKO, INC. makes no representations regarding the accuracy or com-
pleteness of the information and assumes no liability for any loss, damage, injury of any kind which may result from or arise out of the use of or reliance on the
information by any person.
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MATERIAL SAFETY DATA SHEET

ASKO, Inc. 501 West Seventh Avenue
West Homestead, PA 15120

Telephone Number:
(412) 461-4110

CHEMICAL NAME: N/A
TRADE NAME AND SYNONYMS:

This Material Safety Data Sheet applies to all ASKO products produced under the following
tradenames: ASKODYNE "H"™, UNISHEAR 1100™, UNISHEAR 2200™.

CHEMICAL FAMILY: (High Temperature Alloy/Super Alloy)__________Molecular Weight: N/A

_________________________PHYSICAL DATA__________________________

Appearance and Odor: Gray Metal/no odor
Boiling Point: N/A Specific Gravity (H2O=1): N/A
Vapor Pressure (mm Hg): N/A Percentage Volatile by Volume: N/A
Vapor Density (Air=1): N/A Evaporation rate ( =1): N/A
Solubility in H2O: Insoluble How Best Monitored: Air Sample

HAZARDOUS INGREDIENTS

Material
Iron
Cobalt
Chromium
Nickel
Molybdenum
Aluminum
Titanium
Columbium

OSHA
PEL (Unit)
5mg/M3

0.1mg/M3
1mg/M3 (metal)
1mg/M3 (metal)

15mg/M3

ACGIH
TLV (Unit)
5mg/M3

0.1mg/M3
0.5mg/M3 (metal)
1mg/M3 (metal)

10mg/M3
10mg/M3 (metal)

HEALTH HAZARD DATA

Routes of Exposure:
When used for their intended purpose, Asko products manufactured from material referred to in this MSDS will not result
in exposure to hazardous ingredients. Exposure to hazardous ingredients may occur if the alloy product is ground with
inadequate local exhaust ventilation or subjected to improper grinding operations such as dry grinding both of which
generate respirable dust.

Effects of Overexposure:
Acute Effects: Adverse health effects are not expected to occur after acute exposure to metallic dusts. However, relatively

short-term exposures (less than 1 year) to metal dusts have been associated with chronic lung disease.
Chronic Effects: Adverse health effects, including nose and throat irritation and transient or permanent respiratory dis-

ease, have been observed after exposure to dusts encountered in the grinding and cutting of metal alloys. Since these
alloys contain many different metals it has not been possible to say with absolute certainty which metal(s) is the
offending agent, though Cobalt is one of the leading candidates. This particular product may also contain significant
amounts of nickel and chromium, which have been associated with health effects noted below. Excessive exposure
to dust caused by grinding or cutting this product may cause: 1) Dermatitis—especially in individuals sensitive to cobalt,
chrome, or nickel; and 2) Lung damage. Pulmonary fibrosis has been seen in workers with excessive exposures to metal
dusts. Chromium and nickel compounds have been associated with irritation, ulceration, and cancer in the respiratory
system, though it is not known if metallic dusts of these elements can cause such effects.

Health Monitoring: Early recognition of the signs of lung disease from metal dust is important, since this is a progressive
disease—but one which may be arrested if caught quickly and exposure is stopped. Further, workers exposed to such
dusts are encouraged to not smoke cigarettes, as this habit tends to enhance many types of adverse lung effects.

Emergency and First Aid Procedures: Applicable for dusts or mists.
Inhalation: If symptoms of pulmonary involvement develop (coughing, wheezing, shortness of breath, etc.) remove from

exposure and seek medical attention.
Skin Contact: If irritation or rash occurs, thoroughly wash affected area with soap and water and isolate from exposure. If

irritation or rash persists, seek medical attention.
Eye Contact: If irritation occurs, flush with copious amounts of water. If irritation persists, seek medical attention.
Ingestion: If substantial quantities are swallowed, dilute with a large amount of water, induce vomiting and seek medical

attention.______________________________________________________
Carcenogenic Assessment: Nickel and chromium have been identified as known or suspected carcinogens by NTP, (ARC

or OSHA._________________________________________ __
C.01373 "



FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A Test Method Used: —— Flammable Limits: N/A
These alloy products are not a fire hazard. Dust generated in grinding operations under rare conditions may present
a fire or explosion hazard. However, this is not expected to be a problem under normal handling conditions.

_________________________REACTIVITY DATA______________________

Stability: Unstable Conditions to Avoid: N/A
Stable X

Incompatibility: Materials to Avoid: Strong acids
Hazardous Decomposition Products: None
Hazardous Polymerization: May Occur Conditions to Avoid: N/A

Will Not Occur X

_____________________SPILL OR LEAK PROCEDURES___________________

Steps to be Taken in Case Material is Released or Spilled:
Clean up using methods which avoid dust generation such as vacuum, wet mop procedures, or wet clean-up. If air-
borne dust is generated during clean-up, use an appropriate NIOSH approved respirator.

Waste Disposal Method:
Dispose of in accordance with appropriate federal, state, and local regulations. May be sold as scrap for reclamation.

___________________SPECIAL PROTECTION INFORMATION_________________

Respiratory Protection: If dusts generated during grinding and cutting cannot be controlled with local exhaust ventilation,
appropriate NIOSH approved respirators should be used to prevent excessive inhalation exposures.

Ventilation: For grinding and cutting operations, local exhaust ventilation should be provided which is adequate to prevent
excessive exposures to dust (those which do not exceed relevant OSHA PEL's).

Protective Gloves: Protective Gloves or Barrier cream are recommended when contact with dust or mist is likely. Prior to
applying the Barrier cream or use of protective gloves, wash thoroughly.

Eye Protection: Safety glasses with side shields or goggles should be worn when grinding or cutting.

_______________________SPECIAL PRECAUTIONS_______________________

Dusts from grinding this product are dangerous! Resharpening or grinding should be done using accepted wet grinding
practices, so that generation of dust is minimized. If dry grinding is unavoidable, precautions must be taken to limit worker
exposure: local exhaust ventilation should be provided to keep exposure below the TLV. If ventilation is not sufficient,
personal respiratory protection must be provided.

Other Precautions:
Wash thoroughly after handling, before eating or smoking. Wash exposed skin at the end of the work shift. Do not shake
clothing, rags or other items to remove dust. Dust should be removed by washing or vacuuming (with appropriate filters)
the clothing, rags, or other items.
Periodic medical examinations are recommended for individuals regularly exposed to dust or mist.

In case of questions, please call: Mr. S. A. Jacoby
Vice President

ASKO, INC.
(412) 461-4110 Issue Date: September, 1985

Supersedes: N/A

Although ASKO, INC. has attempted to provide current and accurate information herein, ASKO, INC. makes no representations regarding the accuracy or com-
pleteness of the information and assumes no liability for any loss, damage, injury of any kind which may result from or arise out of the use of or reliance on the
information by any person.
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MATERIAL SAFETY DATA SHEET

X. MATERIAL XDBRXTXCATION

Manufacturer's »a»*t Kripke Tuschman Industries, Inc.
Addressi 2453 Hill Avenue Toledo, Ohio 43607
Material krone* Scrap

Telephone vuBber. (419) 537-9400

XX. HAZAKXXJS XMGMDXEHTS

Copper

Tin

Manganese

Iron

Nickel

Zinc

Silicon

Phosphorus

Antiaony

Arsenic

ChroaiUB

Cobalt

Ceiling Limit

CAS HuBber

(7440-50-8)

(7439-92-1)

(7440-31-5)

(7429-90-5)

(7439-96-5)

(1309-37-1)

(7440-02-0)

(1314-13-2)

(7440-21-3)

(7723-14-0)

(7440-36-0)

(7440-38-2)

(7440-47-3)

(7440-48-4)

>66

<20

114

< 6

< 4

< 2

< 1

< 1

< 1

< 1

(Dust)

(Dust)

(Dust)
(IMM)

OSBA
8-hr TMA

1 ag/a3
0.1 ag/a3

0.05 ag/B3

2 ag/*3

ACGXH
8-hr THA
(1984-85)

0.2 »g/»3

0.15 ag/a3

2 ag/m3

ACGXH
STEL

(1984-8S)

2 Bg/B3

0.45 ag/B3

4 Bg/B3

(Dust)

5 »J/»

10 sq/k

5 »«J/»

(1)

0.1 ag/»3

0.5 ag/a3

0.01

3 .

10 «g/»
5 mg/m3

(as iron oxide fv

1 mgV

0.1 ag/B3

(2)
5 ag/B3

(as tine oxide)

(2)

0.1 ag/a3

0.5 ag/a3

0.2 ag/a3

0.5

20 »g/»

10

10

20

0.3 »g/»3

0.1 *g/*3

(1) <lt quart*, 15 »9/» of total dust or 5 «g/» raspirabla dust.

(2) <1% quartz, 10 •<J/»3 of total dust or 5 uq/m3 raspirabla dust.

•otai Antisony trioxida, arsanic. chromiw
bustan carrlnogans. S«a Saction VI,

t, cobalt-chromiua alloy, and nickal bara
Baaltb Bacard Data.

b*an idantifiad as potential
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XII. PHYSICAL DATA

Melting Point: 999 - 1077° C Vapor Pressure: 1 SB Bg • 1628° C
Specific Gravity: 7.50 - 9.30 (of copper)
Boiling Point (of copper)t 2324° C Solubility in water: insoluble

Appearance: dependent on composition of scrap metal, processing Method used, and existing protective coatings.

XV. FIDE AMD EXPLOSION DATA

Flash Point: information not available Flammability Limits: information not available
Autoignition Temperaturet information not available

Bronze scrap itself presents a negligible fire and explosion hasard. A moderate fire and explosion hazard may
exist due to contamination, or when the material is finely divided and exposed to heat or flames. Phosphorus
dust presents a serious fire and explosion hazard when exposed to heat or oxidizers.

Fire Extinguishing Methods: Ose dry chemical or sand. Fire fighters should wear self-contained breathing
apparatus and full protective clothing.

v. REACTIVITY DATA
Copper reacts violently with acetylene. Material may also be incompatible with acids, bases, and oxidizers.
Dust presents moderate fire and explosion hazards. Molten scrap metal may react violently with water. For
additional information, users should consult data sheets on individual component elements.

VI. HEALTH HAZARD DATA

TLV: see Section XX.
Primary Routes of Entry: inhalation of dust or fume.

Under normal handling and use, exposure to the massive form of bronze scrap presents few health hazards. Thermal
cutting and melting of scrap may produce fumes containing the component elements, and breathing these fumes may
present potentially significant health hazards. The exposure levels in Section XX are relevant to fumes and
dusts. Special precautions should be taken if scrap is contaminatedi see Section XX.

Fumes of cooper, manganese, and zinc oxide may cause metal fume fever with flu-like symptoms. Copper may cause
skin and hair discoloration, Dverexposure to dusts and especially fumes containing component elements may cause
skin, nose, mouth, and eye irritation and lung changes in workers, potentially leading to pulmonary diseases.

Chromium and nickel compounds have been associated with allergic reactions and rashes, and lung changes. Nickel
is a respiratory irritant and can cause pneumonitis. Inhalation of finely divided aluminum powder may cause
pulmonary fibrosis. Cobalt is irritating to the eyes and skin and can cause allergic dermatitis, especially
in combination with nickel and chromium.

Over-exposure to manganese fumes can cause chronic manganese poisoning. Early symptoms include headaches, apathy,
sleepiness, and weakness or cramps in the legs. Chronic overexposure can affect the central nervous system,
ultimately leading to emotional disturbances, gait and balance difficulties, and paralysis.

Overexposure to antimony may cause gastrointestinal upset and various nervous complaints, such as sleeplessness,
irritability, and muscular pains. Inhalation of lead fumes and dusts, or ingestion of lead compounds, can cause
lead poisoning, characterized by aMnmlnal pains, joint and muscle pains, or weakness. Prolonged overexposure
can cause central nervous system disorders.

Overexposure to areenic fumes or dusts can lead to arsenic poisoning, characterized by nausea, vomiting, and
diarrhea. Prolonged overexposure can lead to liver and kidney damage, central nervous system disorders, sad
ultimately death. Arsenic can cause skin irritation and allergic reactions.

Overexposure to tin dusts may cause irritation of the skin and mucous membranes, and may result in a benign
pneumoconiosis (stannosis). Absorption of large quantities of phosphorus can cause liver damage and necrosis
of the jaw.

Antimony trioxide. arsenic, chromium, cobalt-chromium alloy, and nickel have been identified as potential
cancer-causing agents.

Page 2 of 1 (9/85)
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FIRST AID:
Eya Contact: Flush wall with running watar to ramova particulata. Gat madical attantion.
Skin Contact: Brush off axcass duat. Maah araa wall with soap and watar.
Inhalation: tammra to frash air. Gat madical attantion.
Ingastioni Saak madical halp if larga quantitias of material hava been ingastad. (Ingeation of

significant amounts of scrap metal is unlikaly.)

VII. SPILL HO

No spacial pracautions ara nacassary for spills of bulk material. If large quantitias of dust ara spillad,
remove by vacuuming or wat sweeping to pravant haavy concantrations of airborna dust. Clean-up parsonnal
should wear raspirators and protactiva clothing.

Scrap metal can ba reclaimed for rausa. Follow Fadaral, State, and Local ragulations ragardiag disposal.

VIII. SPECIAL PROTECTION XHPOMATIOM

Oaa ganaral and local exhaust vantilation to kaap airborna concantrations of dust or fumes balow tha TLV.
Baployaaa should waar MSHA or MIOSB approved raspirators for protaction against airborna dust or fumes. Full
protactiva clothing should ba worn by workars exposed to haavy concantrationa of dust, and sbowaring should
ba required bafora changing into straat clotbas. Gloves and barriar eraasjs stay ba nacassary to pravant skin
sensitization and dermatitis.

Approvad safaty glassas or gogglas should ba worn whan working with dusty material. Safaty ayawaah stations
should ba providad in closa proximity to work araas.
Fia employment and pariodic medical avaluations should ba providad. Attantion should ba directad toward skin,
ayas, taath, raspiratory tract, livar, kidnays, blood, pulmonary function, and naurologic haalth. Chast X-rays
should ba includad if symptoms ara prasant.

Food should not ba consumed in tha work araa.

Spacial attantion is drawn to tha requirements of tha Occupational Safaty and Haalth Administration standards
for laad (29 CFR 1910.1025) and arsanic (29 CFR 1910.1018). Stata OSBA progra«s will also hava siailar
raquiri

Spacial pracautions should ba takaa if scrap is contaainatadi saa Saction n.

ZX. SPECIAL PnCAOTZOHS

Oaa good housakaaping practicas to pravant accumulations of dust and to kaap airborna dust concantrationa at
a

Stora •atarial away fro* inooapatibla aatarials, and kaap dust away from aourcas of ignition.

This Mtarial is potantially coataBinatad with coatings, prasarvativas, oil, and othar contasdnants. If tha
•atarial is contaminatad. spacial pracautions (such as procass control and parsonal protactiva aquipaant,
appropriata to tha natura of tha suspactad contaminants) should ba takan to avoid rasulting axposuras whan

cutting (•achaniral or tharwtl) , and/or malting.

Praparad by: Institute of Scrap Iron and Staal (ISIS)
in consultation with JM Associatas

Data Praparad: Saptambar 19*5
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MATERIAL SAFETY DATA SHEET

Mason City Iron & Metal Co.
2200 South Pierce
Mason City, Iowa 50^01
Manufacturer's Name:
Address:

Material Name: Bronze scrap

z. MATERIAL IDENTIFICATION

Telephone Number: 1-5l5~^23~2155

II. HAZARDOUS INGREDIENTS

Copper

Lead

Tin

Aluminum

Manganese

Iron

Nickel

Zinc

Silicon

Phosphorus

Antimony

Arsenic

Chromium

Cobalt

• Ceiling Limit

(1) <1\ quartz.

(2) <l\ quartz.

CAS Number \

(7440-50-8) >66

(7439-92-1) £25

(7440-31-5) £20

(7429-90-5) £15

(7439-96-5) £14

(1309-37-1) £ 6

(7440-02-0) £ 6

(1314-13-2) £ 6

(7440-21-3) £ 4

(7723-14-0) < 2

(7440-36-0) " < 1

(7440-38-2) < 1

(7440-47-3) < 1

(7440-48-4) < 1

15 mg/m of total dust or 5 mg/m

10 mg/m3 of total dust or 5 mg/m3

OSHA
8-hr TWA

(Dust) 1 mg/m3
(Fume) 0.1 mg/m3

0 . 05 mg/m

2 mg/m

(Dust)
(Fume)

(Dust) 5 mg/m3 *
(Fume)

10 mg/m

1 mg/m3

(Dust)
(Fume) 5 mg/m

(1)

0 . 1 mg/m3

0.5 mg/m

0.01 mg/m

1 mg/m

0.1 mg/m3

respirable dust.

respirable dust.

ACGIH
8-hr TWA
(1984-85)

1 mg/m3
0.2 mg/m3

0.15 mg/m3 0.

2 mg/m

10 mg/m
5 mg/m

5 mg/m3 *
1 mg/m3

5 mg/m3
(as iron oxide fume)

1 mg/m3

5 mg/m3
(as zinc oxide)

(2)

0 . 1 mg/m

0 . 5 mg/m

0.2 mg/m3

0 . 5 mg/m

0 . 1 mg/m

ACGIH
STEL

(1984-85)

2 mg/m3

.45 mg/m

4 mg/m

20 mg/m

3 mg/m3

10 mg/m

~

10 mg/m3

20 mg/m3

0.3 mg/m3

—

~

—

~

Note: Antimony trioxide, arsenic, chromium, cobalt-chromium alloy, and nickel have been identified as potential
human carcinogens. See Section VI, Health Hazard Data.
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III. PHYSICAL DATA

Melting Point: 999 - 1077° C Vapor Pressure: 1 mm Hg @ 1628° C
Specific Gravity: 7.50 - 9.30 (of copper)
Boiling Point (of copper): 2324° C Solubility in water: insoluble

Appearance: dependent on composition of scrap metal, processing method used, and existing protective coatings.

IV. FIRE AND EXPLOSION DATA

Flash Point: information not available Flammability Limits: information not available
Autoignition Temperature: information not available

Bronze scrap itself presents a negligible fire and explosion hazard. A moderate fire and explosion hazard may
exist due to contamination, or when the material is finely divided and exposed to heat or flames. Phosphorus
dust presents a serious fire and explosion hazard when exposed to heat or oxidizers.

Fire Extinguishing Methods: Use dry chemical or sand. Fire fighters should wear self-contained breathing
apparatus and full protective clothing.

V. REACTIVITY DATA

Copper reacts violently with acetylene. Material may also be incompatible with acids, bases, and oxidizers.
Dust presents moderate fire and explosion hazards. Molten scrap metal may react violently with water. For
additional information, users should consult data sheets on individual component elements.

VI. HEALTH HAZARD DATA

TLV: see Section II.
Primary Routes of Entry: inhalation of dust or fume.

Under normal handling and use, exposure to the massive form of bronze scrap presents few health hazards. Thermal
cutting and melting of scrap may produce fumes containing the component elements, and breathing these fumes may
present potentially significant health hazards. The exposure levels in Section II are relevant to fumes and
dusts. Special precautions should be taken if scrap is contaminated; see Section IX.

Fumes of copper, manganese, and zinc oxide may cause metal fume fever with flu-like symptoms. Copper may cause
skin and hair discoloration. Overexposure to dusts and especially fumes containing component elements may cause
skin, nose, mouth, and eye irritation and lung changes in workers, potentially leading to pulmonary diseases.

Chromium and nickel compounds have been associated with allergic reactions and rashes, and lung changes. Nickel
is a respiratory irritant and can cause pneumonitis. Inhalation of finely divided aluminum powder may cause
pulmonary fibrosis. Cobalt is irritating to the eyes and skin and can cause allergic dermatitis, especially
in combination with nickel and chromium.

Overexposure to manganese fumes can cause chronic manganese poisoning. Early symptoms include headaches, apathy,
sleepiness, and weakness or cramps in the legs. Chronic Overexposure can affect the central nervous system,
ultimately leading to emotional disturbances, gait and balance difficulties, and paralysis.

Overexposure to antimony may cause gastrointestinal upset and various nervous complaints, such as sleeplessness,
irritability, and muscular pains. Inhalation of lead fumes and dusts, or ingestion of lead compounds, can cause
lead poisoning, characterized by abdominal pains, joint and muscle pains, or weakness. Prolonged Overexposure
can cause central nervous sys'tem disorders.

Overexposure to arsenic fumes or dusts can lead to arsenic poisoning, characterized by nausea, vomiting, and
diarrhea. Prolonged Overexposure can lead to liver and kidney damage, central nervous system disorders, and
ultimately death. Arsenic can cause skin irritation and allergic reactions.

Overexposure to tin dusts may cause irritation of the skin and mucous membranes, and may result in a benign
pneumoconiosis (stannosis). Absorption of large quantities of phosphorus can cause liver damage and necrosis
of the jaw.

Antimony trioxide, arsenic, chromium, cobalt-chromium alloy, and nickel have been identified as potential
cancer-causing agents.
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FIRST AID:
Eye Contact: Flush well with running water to remove particulate. Get medical attention.
Skin Contact: Brush off excess dust. Wash area well with soap and water.
Inhalation: Remove to fresh air. Get medical attention.
Ingestion: Seek medical help if large quantities of material have been ingested. (Ingestion o*

significant amounts of scrap metal is unlikely.!

VII. SPILL PROCEDURES

No special precautions are necessary for spills of bulk material. If large quantities o£ dust are spilled.
remove by vacuuming or wet sweeping to prevent heavy concentrations of airborne dust. Clean-up personnel
should wear respirators and protective clothing.

Scrap metal can be reclaimed for reuse. Follow Federal, State, and Local regulations regarding disposal.

VIII. SPECIAL PROTECTION INFORMATION

Use general and local exhaust ventilation to keep airborne concentrations of dust or fumes below the TLV.
Employees should wear MSHA or NIOSH approved respirators for protection against airborne dust or fumes. Full
protective clothing should be worn by workers exposed to heavy concentrations of dust, and showering should
be required before changing into street clothes. Gloves and barrier creams may be necessary to prevent skin
sensitization and dermatitis.

Approved safety glasses or goggles should be worn when working with dusty material. Safety eyewash stations
should be provided in close proximity to work areas.

Pre-employment and periodic medical evaluations should be provided. Attention should be directed toward skin,
eyes, teeth, respiratory tract, liver, kidneys, blood, pulmonary function, and neurologic health. Chest X-rays
should be included if symptoms are present.

Food should not be consumed in the work area.

Special attention is drawn to the requirements of the Occupational Safety and Health Administration standards
for lead (29 CFR 1910.1025) and arsenic (29 CFR 1910.1018). State OSHA programs will also have similar
requirements.

Special precautions should be taken if scrap is contaminated; see Section IX.

IX. SPECIAL PRECAUTIONS

Use good housekeeping practices to prevent accumulations of dust and to keep airborne dust concentrations at
a minimum.

Store material away from incompatible materials, and keep dust away from sources of ignition.

This material is potentially contaminated with coatings, preservatives, oil, and other contaminants. If the
material is contaminated, special precautions (such as process control and personal protective equipment,
appropriate to the nature of the suspected contaminants) should be taken to avoid resulting exposures when
handling, cutting (mechanical or thermal), and/or melting.

Prepared by: Institute of Scrap Iron and Steel (ISIS)
in consultation with JRB Associates

Date Prepared: September 1985
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MATERIAL SAFETY DATA SHEET

Mason City Iron & Metal Co.
2200 South Pierce
Mason City, Iowa 50401
Manufacturer's Name:
Address:

Material Name: Bronze Scrap

I. MATERIAL IDENTIFICATION

Telephone Number : 1 - 5l 5~̂ "23- 21 55

II. HAZARDOUS INGREDIENTS

Copper

Lead

Tin

Aluminum

Manganese

Iron

Nickel

Zinc

Silicon

Phosphorus

Antimony

Arsenic

Chromium

Cobalt

CAS Number %

(7440-50-8) >66

(7439-92-1) <25

(7440-31-5) 120

(7429-90-5) 115

(7439-96-5) 114

(1309-37-1) 1 6

(7440-02-0) 1 6

(1314-13-2) < 6

(7440-21-3) 1 4

(7723-14-0) < 2

(7440-36-0) ' < 1

(7440-38-2) < 1

(7440-47-3) < 1

(7440-48-4) < 1

OSHA
8-hr TWA

(Dust) 1 mg/m3
(Fume) 0.1 mg/m3

0.05 mg/m

2 mg/m

(Dust)
(Fume)

(Dust) 5 mg/m3 *
(Fvune)

10 mg/m3

1 mg/m3

(Dust)
(Fume) 5 mg/m

(1)

0 . 1 mg/m

0.5 mg/m

0.01 mg/m3

1 mg/m

0.1 mg/m

ACGIH
8-hr TWA
(1984-85)

1 mg/m3
0 . 2 mg/m3

0.15 mg/m3 0

2 mg/m

10 mg/m
5 mg/m

5 mg/m3 *
1 mg/m3

5 mg/m3
(as iron oxide fume)

1 mg/m

5 mg/m3
(as zinc oxide)

(2)

0 . 1 mg/m

0 . 5 mg/m

0 . 2 mg/m

0 . 5 mg/m

0 . 1 mg/m

ACGIH
STEL

(1984-85)

2 mg/m3

.45 mg/m

4 mg/m

20 mg/m

3 mg/m

10 mg/m3

~

10 mg/m3

20 mg/m3

0 . 3 mg/m

—

~

—

—

* Ceiling Limit

(1) <1\ quartz, 15 mg/m of total dust or 5 mg/m respirable dust.

(2) <1\ quartz. 10 mg/m of total dust or 5 mg/m3 respirable dust.

Note: Antimony trioxide, arsenic, chromium, cobalt-chromium alloy, and nickel have been identified as potential
human carcinogens. See Section VI, Health Hazard Data.
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III. PHYSICAL DATA

Melting Point: 999 - 1077° C Vapor Pressure: 1 mm Hg @ 1623° C
Specific Gravity: 7.50 - 9.30 (of copper)
Boiling Point (of copper): 2324° C Solubility in water: insoluble

Appearance: dependent on composition of scrap metal, processing method used, and existing protective coatings.

IV. FIRE AND EXPLOSION DATA

Flash Point: information not available Flammability Limits: information not available
Autoignition Temperature: information not available

Bronze scrap itself presents a negligible fire and explosion hazard. A moderate fire and explosion hazard may
exist due to contamination, or when the material is finely divided and exposed to heat or flames. Phosphorus
dust presents a serious fire and explosion hazard when exposed to heat or oxidizers.

Fire Extinguishing Methods: Use dry chemical or sand. Fire fighters should wear self-contained breathing
apparatus and full protective clothing.

V. REACTIVITY DATA

Copper reacts violently with acetylene. Material may also be incompatible with acids, i;ases, and oxidizers.
Dust presents moderate fire and explosion hazards. Molten scrap metal may react violently with water For
additional information, users should consult data sheets on individual component elements.

VI. HEALTH HAZARD DATA

TLV: see Section II.
Primary Routes of Entry: inhalation of dust or fume.

Under normal handling and use, exposure to the massive form of bronze scrap presents few health hazards. Thermal
cutting and melting of scrap may produce fumes containing the component elements, and breathing these fumes may
present potentially significant health hazards. The exposure levels in Section II are relevant to fumes and
dusts. Special precautions should be taken if scrap is contaminated; see Section IX.

Fumes of copper, manganese, and zinc oxide may cause metal fume fever with flu-like symptoms. Copper may cause
skin and hair discoloration. Overexposure to dusts and especially fumes containing component elements may cause
skin, nose, mouth, and eye irritation and lung changes in workers, potentially leading to pulmonary diseases.

Chromium and nickel compounds have been associated with allergic reactions and rashes, and lung changes. Nickel
is a respiratory irritant and can cause pneumonitis. Inhalation of finely divided aluminum powder may cause
pulmonary fibrosis. Cobalt is irritating to the eyes and skin and can cause allergic dermatitis, especially
in combination with nickel and chromium.

Overexposure to manganese fumes can cause chronic manganese poisoning. Early symptoms include headaches, apathy,
sleepiness, and weakness or cramps in the legs. Chronic Overexposure can affect the central nervous system,
ultimately leading to emotional disturbances, gait and balance difficulties, and paralysis.

Overexposure to antimony may cause gastrointestinal upset and various nervous complaints, such as sleeplessness,
irritability, and muscular pains. Inhalation of lead fumes and dusts, or ingestion of lead compounds, can cause
lead poisoning, characterized by abdominal pains, joint and muscle pains, or weakness. Prolonged Overexposure
can cause central nervous system disorders.

Overexposure to arsenic fumes or dusts can lead to arsenic poisoning, characterized by nausea, vomiting, and
diarrhea. Prolonged Overexposure can lead to liver and kidney damage, central nervous system disorders, and
ultimately death. Arsenic can cause skin irritation and allergic reactions.

Overexposure to tin dusts may cause irritation of the skin and mucous membranes, and may result in a benign
pneumoconiosis (stannosis). Absorption of large quantities of phosphorus can cause liver damage and necrosis
of the jaw.

Antimony trioxide, arsenic, chromium, cobalt-chromium alloy, and nickel have been identified as potential
cancer-causing agents.
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FIRST AID:
Eye Contact: Flush well with running water to remove particulate. Get medical attention.
Skin Contact: Brush off excess dust. Wash area well with soap and water.
Inhalation: Remove to fresh air. Get medical attention.
Ingestion: Seek medical help if large quantities of material have been ingested. (Ingestion ot

significant amounts of scrap metal is unlikely.1

VII. SPILL PROCEDURES

No special precautions are necessary for spills of bulk material. If large quantities of dust are spilled,
remove by vacuuming or wet sweeping to prevent heavy concentrations of airborne dust. Clean-up personnel
should wear respirators and protective clothing.

Scrap metal can be reclaimed for reuse. Follow Federal, State, and Local regulations regarding disposal.

VIII. SPECIAL PROTECTION INFORMATION

Use general and local exhaust ventilation to keep airborne concentrations of dust or fumes below the TLV.
Employees should wear MSHA or NIOSH approved respirators for protection against airborne dust or fumes. Full
protective clothing should be worn by workers exposed to heavy concentrations of dust, and showering should
be required before changing into street clothes. Gloves and barrier creams may be necessary to prevent skin
sensitization and dermatitis.

Approved safety glasses or goggles should be worn when working with dusty material. Safety eyewash stations
should be provided in close proximity to work areas.

Pre-employment and periodic medical evaluations should be provided. Attention should be directed toward skin,
eyes, teeth, respiratory tract, liver, kidneys, blood, pulmonary function, and neurologic health. Chest X-rays
should be included if symptoms are present.

Food should not be consumed in the work area.

Special attention is drawn to the requirements of the Occupational Safety and Health Administration standards
for lead (29 CFR 1910.1025) and arsenic (29 CFR 1910.1018). State OSHA programs will also have similar
requirements.

Special precautions should be taken if scrap is contaminated; see Section IX.

IX. SPECIAL PRECAUTIONS

Use good housekeeping practices to prevent accumulations of dust and to keep airborne dust concentrations at
a minimum.

Store material away from incompatible materials, and keep dust away from sources of ignition.

This material is potentially contaminated with coatings, preservatives, oil, and other contaminants. If the
material is contaminated, special precautions (such as process control and personal protective equipment,
appropriate to the nature of the suspected contaminants) should be taken to avoid resulting exposures when
handling, cutting (mechanical or thermal), and/or melting.

Prepared by: Institute of Scrap Iron and Steel (ISIS)
in consultation with JRB Associates

Date Prepared: September 1985
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p & $ !'-t°Jitlvf-lrl; 'MATERIAL SAFETY DATA SHEET
COVINGTON, u

Manufacturer's Name:
Address:

Material Name: Bronze Scrap

I. MATERIAL IDENTIFICATION

Telephone Number:

II. HAZARDOUS INGREDIENTS

Copper

Lead

Tin

Aluminum

Manganese

Iron

Nickel

Zinc

Silicon

Phosphorus

Antimony

Arsenic

Chromium

Cobalt

CAS Number

(7440-JO-8)

(7439-92-1)

(7440-31-5)

(7429-90-5)

(7439-96-5)

11309-37-1)

(7440-02-0)

(1314-13-2)

(7440-21-3)

(7723-14-0)

(7440-36-0)

(7440-38-2)

(7440-47-3)

(7440-48-4)

\

>66

<25

£20

115

£14

I 6

< 6

< 6

< 4

< 2

< 1

< 1

< 1

< 1

OSHA
8-hr TWA

(Dust) 1 mg/m3
(Fume) 0.1 mg/m3

0.05 rag/in3

2 mg/m3

(Dust)
(Fume) —

(Dust) 5 mg/m3 *
(Fume)

10 mg/m3

1 mg/m3

(Dust)
(Fume) S mg/m3

(1)

0.1 mg/m3

0.5 mg/m3

0.01 mg/m3

1 mg/m3

0.1 mg/m3

ACGIH
8-hr TWA
(1984-85)

1 mg/m3
0.2 mg/m3

0.15 mg/m3 0

2 mg/m3

10 mg/m3
5 mg/m3

5 mg/m3 •
1 mg/m3

5 mg/m3
(as iron oxide fume)

1 mg/m3

(2)
5 mg/m3

(as zinc oxide)

(2)

0.1 mg/m3

0.5 mg/m3

0.2 mg/m3

0.5 mg/m3

0.1 mg/m3

ACGIH
STEL

(1984-85)

2 mg/m3
—

.45 mg/m3

4 mg/m3

20 mg/m3
—

—
3 mg/m3

10 mg/m3

—

•
10 mg/m3

20 mg/m3

0.3 mg/m3

~

--

—

—

* Ceiling Limit

(1) <1\ quartz, 15 mg/m of total dust or 5 mg/m respirable dust.

(2) <1» quartz, 10 mg/m3 of total dust or 5 mg/m3 respirable dust.

Note: Antimony trioxide, arsenic, chromium, cobalt-chromium alloy, and nickel have been identified as potential
human carcinogens. See Section VI, Health Hazard Data.
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III. PHYSICAL DATA

Melting Point: 999 - 1077° C Vapor Pressure: 1 mm Hg 8 1628° C
Specific Gravity: 7.50 - 9.30 (of copper)
Boiling Point (of copper): 2324° C Solubility in water: insoluble

Appearance: dependent on composition of scrap metal, processing method used, and existing protective coatings.

IV. FIRE AND EXPLOSION DATA

Flash Point: information not available Flammability Limits: information not available
Autoignition Temperature: information not available

Bronze scrap itself presents a negligible fire and explosion hazard. A moderate fire and explosion hazard may
exist due to contamination, or when the material is finely divided and exposed to heat or flames. Phosphorus
dust presents a serious fire and explosion hazard when exposed to heat or oxidizers.

Fire Extinguishing Methods: Use dry chemical or sand. Fire fighters should wear self-contained breathing
apparatus and full protective clothing.

V. REACTIVITY DATA

Copper reacts violently with acetylene. Material may also be incompatible with acids, bases, and oxidizers.
Dust presents moderate fire and explosion hazards. Molten scrap metal may react violently with water. For
additional information, users should consult data sheets on individual component elements.

VI. HEALTH HAZARD DATA

TLV: see Section II.
Primary Routes of Entry: inhalation of dust or fume.

Under normal handling and use, exposure to the massive form of bronze scrap presents few health hazards. Thermal
cutting and melting of scrap may produce fumes containing the component elements, and breathing these- fumes may
present potentially significant health hazards. The exposure levels in Section II are relevant to fumes and
dusts. Special precautions should be taken if scrap is contaminated; see Section.. IX.

Fumes of copper, manganese, and zinc oxide may cause metal fume fever with flu-like symptoms. Copper may cause
skin and hair discoloration. Overexposure to dusts and especially fumes containing component elements may cause
skin, nose, mouth, and eye irritation and lung changes in workers, potentially leading to pulmonary diseases.

Chromium and nickel compounds have been associated with allergic reactions and rashes, and lung changes. Nickel
is a respiratory irritant and can cause pneumonitis. Inhalation of finely divided aluminum powder may cause
pulmonary fibrosis. Cobalt is irritating to the eyes and skin and can cause allergic dermatitis, especially
in combination with nickel and chromium.

Overexposure to manganese fumes can cause chronic manganese poisoning. Early symptoms include headaches, apathy,
sleepiness, and weakness or cramps in the legs. Chronic Overexposure can affect the central nervous system,
ultimately leading to emotional disturbances, gait and balance difficulties, and paralysis.

Overexposure to antimony may cause gastrointestinal upset and various nervous complaints, such as sleeplessness,
irritability, and muscular pains. Inhalation of lead fumes and dusts, or ingestion of lead compounds, can cause
lead poisoning, characterized by abdominal pains, joint and muscle pains, or weakness. Prolonged Overexposure
can cause central nervous system disorders.

Overexposure to arsenic fumes or dusts can lead to arsenic poisoning, characterized by nausea, vomiting, and
diarrhea. Prolonged Overexposure can lead to liver and kidney damage, central nervous system disorders, and
ultimately death. Arsenic can cause skin irritation and allergic reactions.

Overexposure to tin dusts may cause irritation of the skin and mucous membranes, and may result in a benign
pneumoconiosis (stannosis). Absorption of large quantities of phosphorus can cause liver damage and necrosis
of the jaw.

Antimony trioxide, arsenic, chromium, cobalt-chromium alloy, and nickel have been identified as potential
cancer-causing agents.
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FIRST AID:
Eye Contact: Flush well with running water to remove particulate. Get medical attention.
Skin Contact: Brush off excess dust. Wash area well with soap and water.
Inhalation: Remove to fresh air. Get medical attention.
Ingestion: Seek medical help if large quantities of material have been ingested. (Ingestion of

significant amounts of scrap metal is unlikely.)

VII. SPILL PROCEDURES

No special precautions are necessary for spills of bulk material. If large quantities of dust are spilled,
remove by vacuuming or wet sweeping to prevent heavy concentrations of airborne dust. Clean-up personnel
should wear respirators and protective clothing.

Scrap metal can be reclaimed for reuse. Follow Federal, State, and Local regulations regarding disposal.

VIII. SPECIAL PROTECTION INFORMATION

Use general and local exhaust ventilation to keep airborne concentrations of duat or fumes below the TLV.
Employees should wear MSHA or NIOSH approved respirators for protection against airborne dust or fumes. Pull
protective clothing should be worn by workers exposed to heavy concentrations of dust, and showering should
be required before changing into street clothes. Gloves and barrier creams Bay be necessary to prevent skin
sensitization and dermatitis.

Approved safety glasses or goggles should be worn when working with dusty material. Safety eyewash stations
should be provided in close proximity to work areas.

Pre-employment and periodic medical evaluations should be provided. Attention should be directed toward skin,
eyes, teeth, respiratory tract, liver, kidneys, blood, pulmonary function, and neurologic health. Chest X-rays
should be included if symptoms are present.

Food should not be consumed in the work area.

Special attention is drawn to the requirements of the Occupational Safety and Health Administration standards
for lead (29 CFR 1910.1025) and arsenic (29 CFR 1910.1018). State OSHA programs will also have similar
requirements. •

Special precautions should be taken if scrap is contaminated: see Section IX.

IX. SPECIAL PRECAUTIONS

Use good housekeeping practices to prevent accumulations of dust and to keep airborne dust concentrations at
a minimum.

Store material away from incompatible materials, and keep dust away from sources of ignition.

This material is potentially contaminated with coatings, preservatives, oil, and other contaminants. If the
material is contaminated, special precautions (such as process control and personal protective equipment,
appropriate to the nature of the suspected contaminants) should be taken to avoid resulting exposures when
handling, cutting (mechanical or thermal), and/or melting.

Prepared by: Institute of Scrap Iron and Steel (ISIS)
in consultation with JRB Associates

Date Prepared: September 1985
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MATERIAL SAFETY DATA SHEET

iviason City Iron & Metal Go.
2200 South Pierce
inason City, Iowa
Manufacturer's Name:
Address:

Material Name: Brass Scrap

1. MATERIAL IDENTIFICATION

Telephone Number :\ - 51 5~^^3~ 2l 5 5

II. HAZARDOUS INGREDIENTS

Copper

Zinc

Manganese

CAS Number

(7440-50-8)

(1314-13-2)

(7439-96-5)

Ceiling Limit

>49

< 13

Lead

Aluminum

Tin

Silicon

Iron

Nickel

Antimony

Arsenic

Silver

(7439-92-1)

(7429-90-5)

(7440-31-5)

(7440-21-3)

(1309-37-1)

(7440-02-0)

(7440-36-0)

(7440-38-2)

(7440-22-4)

< 8

< 8

< 7

< 6

i 4

i 4

< I

< 1

< 1

OSHA
8-hr TWA

(Dust) 1 mg/m
(Fume) 0.1 mg/m

(Dust)
(Fume)

(Dust)
(Fume)

(Dust)
(Fume)

5 mg/m

5 mg/m

0.05 mg/m

2 mg/m

(1)

10 mg/m

1 mg/m

0.5 mg/m

0.01 mg/m

0.01 mg/m

ACGIH
8-hr TWA
(1984-85)

1 mg/m3
0. 2 mg/m3

5 mg/m3

(as zinc oxide)

5 mg/m3 *
1 mg/m-*

0.15 mg/m3 0.

10 mg/m
5 mg/m

2 mg/m3

(2)

5 mg/m
(as iron oxide fume)

1 mg/m

0. 5 mg/m3

ACGIH
STEL

(1984-85)

2 mg/m

10 mg/m

3 mg/m

,45 mg/mj

20 mg/m3

4 mg/m

20 mg/m

10 mg/m3

—

—

0.2 mg/m

0.1 mg/m

(1) < 1% quartz, 15 mg/m of total dust or 5 mg/m respirable dust.

(2) < 1* quartz, 10 mg/m3 of total dust or 5 mg/m3 respirable dust.

Note: antimony trioxide, arsenic, and nickel have been identified as potential human carcinogens. See
Section VI, Health Hazard Data.

III. PHYSICAL DATA

Melting Point: 888 - 1066 C
Specific Gravity: 7.70 - 8.86
Boiling Point (of copper) : 2324° C

Appearance: dependent on composition of scrap metal, processing method used, and existing protective coatings.

Vapor Pressure: 1 mm Hg @ 1628° C
(of copper)

Solubility in water: insoluble
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IV. FIRE AND EXPLOSION DATA

Flash Point: information not available Flammable Limits: information not available
Autoignition Temperature: information not available

Brass scrap itself presents a negligible fire and explosion hazard. A moderate fire and explosion hazard may
exist due to contamination, or when the material is finely divided and exposed to heat or flames.

Fire Extinguishing Methods: Use dry chemical or sand. Fire fighters should wear self-contained breathing
apparatus and full protective clothing.

V. REACTIVITY DATA

Copper reacts violently with acetylene. Material may also be incompatible with acids, bases, and oxidizers.
Dust presents moderate fire and explosion hazards. Molten scrap metal may react violently with water. For
additional information, users should consult data sheets on individual component elements.

VI . HEALTH HAZARD DATA

TLV: see Section II.
Primary Routes of Entry: inhalation of dust or fume.

Under normal handling and use, exposure to the massive form of brass scrap presents few health hazards. Thermal
cutting and melting of scrap may produce fumes containing the component elements, and breathing these fumes may
present potentially significant health hazards. The exposure levels in Section II are relevant to fumes and
dusts. Special precautions should be taken if scrap is contaminated; see Section IX.

Fumes of copper, manganese, and zinc oxide may cause metal fume fever with flu-like symptoms. Copper may cause
skin and hair discoloration; silver may cause a greyish pigmentation of the skin, and can cause irritation of
the skin and mucous membranes. Overexposure to dusts and especially fumes containing component elements may
cause skin, nose, mouth, and eye irritation and lung changes in workers, potentially leading to pulmonary
diseases.

Nickel compounds have been associated with allergic reactions and rashes, and lung changes. Nickel is a
respiratory irritant and can cause pneumonitis. Inhalation of finely divided aluminum powder may cause
pulmonary fibrosis.

Overexposure to manganese fumes can cause chronic manganese poisoning. Early symptoms include headaches, apathy,
sleepiness, and weakness or cramps in the legs. Chronic Overexposure can affect the central nervous system,
ultimately leading to emotional disturbances, gait and balance difficulties, and paralysis.

Overexposure to antimony may cause gastrointestinal upset and various nervous complaints, such as sleeplessness,
irritability, and muscular pains. Inhalation of lead fumes or dusts, or ingestion of lead compounds, can cause
lead poisoning, characterized by abdominal pains, joint and muscle pains, or weakness. Prolonged Overexposure
can cause central nervous system disorders.

Overexposure to arsenic fumes or dusts can lead to arsenic poisoning, characterized by nausea, vomiting, and
diarrhea. Prolonged Overexposure can lead to liver and kidney damage, central nervous system disorders, and
ultimately death. Arsenic can cause skin irritation and allergic reactions.

Antimony trioxide, arsenic, and nickel have been identified as potential cancer-causing agents.

FIRST AID:
Eye Contact: Flush well with running water to remove particulate. Get medical attention.
Skin Contact: Brush off excess dust. Hash area well with soap and water.
Inhalation: Remove to fresh air. Get medical attention.
Ingestion: Seek medical help if large quantities of material have been ingested. (Ingestion of

significant amounts of scrap metal is unlikely.)
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VII. SPILL PROCEDURES

No special precautions are necessary for spills of bulk material. If large quantities of dust are spilled,
remove by vacuuming or wet sweeping to prevent heavy concentrations of airborne dust. Clean-up personnel
should wear respirators and protective clothing.

Scrap metal can be reclaimed for reuse. Follow Federal, State, and Local regulations regarding disposal.

VIII. SPECIAL PROTECTION INFORMATION

Use general and local exhaust ventilation to keep airborne concentrations of dust or fumes below the TLV.
Employees should wear MSHA or NIOSH approved respirators for protection against airborne dust or fumes. Full
protective clothing should be worn by workers exposed to heavy concentrations of dust, and showering should
be required before changing into street clothes. Gloves and barrier creams may be necessary to prevent skin
sensitization and dermatitis.

Approved safety glasses or goggles should be worn when working with dusty material. Safety eyewash stations
should be provided in close proximity to work areas.

Pro-employment and periodic medical evaluations should be provided. Attention should be directed toward skin,
eyes, respiratory tract, blood, kidneys, pulmonary function, and neurologic health. Chest X-rays should be
included if symptoms are present.

Food should not be consumed in the work area.

Special attention is drawn to the requirements of the Occupational Safety and Health Administration standards
for lead (29 CFR 1910.1025) and arsenic (29 CFR 1910.1018). State OSHA programs will also have similar
requirements.

Special precautions should be taken if scrap is contaminated; see Section IX.

IX. SPECIAL PRECAUTIONS

Use good housekeeping practices to prevent accumulations of dust and to keep airborne dust concentrations at
a minimum. Avoid breathing dust or fumes.

Store material away from incompatible materials, and keep dust away from sources of ignition.

This material is potentially contaminated with coatings, paints, preservatives, cutting oils, and other con-
taminants. If the material is contaminated, special precautions (such as process control and personal protective
equipment, appropriate to the nature of the suspected contaminants) should be taken to avoid resulting exposures
when handling, cutting (mechanical or thermal), and/or melting.

Prepared by: Institute of Scrap Iron and Steel (ISIS)
in consultation with JRB Associates

Date Prepared: September 1985
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MATERIAL SAFETY DATA SHEET

I. MATERIAL JDEHTIPICATIOM

Manufacturer'a IUM: Kripke Tuschman Industries, Inc.
Addreaat 2453 Hill Avenue Toledo, Ohio 43607
Material Na»ei Braaa Scrap

Telephone Miaaber: (419) 537-9400

CoDD4ur"**•? m m •

Zinc

Manganeae

Lead

Alminua

Tin

Silicon

Iron

lickel

Antiaony

Araenic

Silver

CAS MuMber

(7440-50-8)

(1314-13-2)

(7439-96-5)

(7439-92-1)

(7429-90-5)

(7440-31-5)

(7440-21-3)

(1309-37-1)

(7440-02-0)

(7440-36-0)

(7440-38-2)

(7440-22-4)

II. KAZATOOOS UK

>49

<51

<13

i 8

< a

< 7

< 6

1 4

< 4

< 1

< 1

< 1

ACGXH
OSBA 8-hr THA

8-hr THA (1984-85)

(Duat) 1 aq/a3 1 atg/a3

(Pua«) 0.1 aq/B3 0.2 aq/*3

{Duat) — (2)
(Pirne) 5 «g/»J 5 aq/m3

(aa line oxide)

(Duat) 5 »g/»3 • 5 »q/»3 •
(POM) — 1 aq/m3

0.05 *g/a3 0.15 «g/»3

(Duat) — 10 mq/n*
(PWM) — 5 «g/»3

2 a*/.3 2 ̂ V

(1) (2)

10 ag/k3 5 Mg/k
(aa iron oxide fa

1 .g/.3 1 ^V

O.S aq/»3 0.5 aq/M3

0.01 «q/» 0.2 «q/»3

0.01 *g/»3 0.1 »g/b3

ACGXH
STEL

(1984-85)

10 aq/m3

3~/B3

0.45 «q/»3

20 ..V

4 Mg/at3

20 aq/»

10»g/m3

•a)

—

—

—

—

• Ceiling Uait

(1) < 1% quartz. 15 «g/»3 of total duat or 5 *g/»3 realizable dust.

(2) < 1% quartz. 10 aq/»3 of total dnat or 5 »g/»3 reapirable duat.

Mote: antlaony trioatide. araenic. and nickel have
Section VI. Health Hazard Data.

DMB identified aa potential hraatn carcinogena. See

IXZ. PHYSICAL DATA

Halting Pointi 88* - 1066° C
Specific Gravity: 7.70 - 8.86
•oiling Point (of copper)i 2324° C

Vapor Preaaurei 1 •» Ig • 1628° C
(of copper)

Solubility in waters inaoloble

Appearance: dependent on cee^oaition of acrap Mtal, proceasing Mttod uaed. and exiating protective coatinga.
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IV. FIRE AND EXPLOSION DATA

Flash Point: information not available Flasmabla Limits: information not available
Autoignition Temperature: information not available

Brass scrap itself presents a negligible fire and explosion hazard. A moderate fire and explosion hazard may
exist due to contamination, or when the material is finely divided and exposed to heat or flames.

Fire Extinguishing Methods: Use dry chemical or sand. Fire fighters should near self-contained breathing
apparatus and full protective clothing.

V. REACTIVITY DATA

Copper reacts violently vith acetylene. Material may also be incompatible with acids, bases, and oxidizers.
Dust presents moderate fire and explosion hazards. Molten scrap metal may react violently with water. For
additional information, users should consult data sheets on individual component elements.

vi. HEALTH HAZARD DATA
TLV: see Section II.
Primary Routes of Entry: inhalation of dust or fine.

Under normal handling and use, exposure to the massive form of brass scrap presents few health hazards. Thermal
cutting and melting of scrap may produce fume* containing the component elements, and breathing these fumes may
present potentially significant health hazards. The exposure levels in Section II are relevant to fumes and
dusts. Special precautions should be taken if scrap is contaminated; see- Section XX.

Fumes of copper, manganese, and zinc oxide may cause metal fume fever with flu-like symptoms. Copper may cause
skin and hair discoloration* silver may cause a greyish pigmentation of the skin, and can cause irritation of
the skin and mucous membranes. Overexposure to dusts and especially fumes containing component elements may
cause skin, nose, mouth, and eye irritation and lung changes in workers, potentially leading to pulmonary
diseases.

Mickel compounds have been associated with allergic reactions and rashes, and lung changes. Nickel is a
respiratory irritant and can cause pneumonitis. Inhalation of finely divided aluminum powder may cause
pulmonary fibrosis.

Overexposure to manganese fumes can cause chronic manganese poisoning. Early symptoms include headaches, apathy,
sleepiness, and weakness or cramps la the legs. Chronic Overexposure can affect the central nervous system,
ultimately leading to emotional disturbances, gait and balance difficulties, and paralysis.

Overexposure to antimony may cause gastrointestinal upset and various nervous complaints, such as sleeplessness,
irritability, and muscular pains. Inhalation of lead fimws or dusts, or ingestion of lead compounds, can cause
lead poisoning, characterized by abdominal pains, joint and muscle pains, or weakness. Prolonged Overexposure
can cause central nervous system disorders.

Overexposure to arsenic fumes or dusts can lead to arsenic poisoning, characterized by nausea, vomiting, and
diarrhea. Prolonged Overexposure can lead to liver and kidney damage, central nervous system disorders, and
ultimately death. Arsenic can cause skin irritation and allergic reactions.

Antimony trioxide. arsenic, and nickel have been identified as potential cancer-causing agents.

FIRST AID:
lye Contact: Flash well with running water to remove paniculate. Get merlin) attention.
Skin Contacti îrush off excess duct. Wash area well with soap and water.
Inhalationi »emove to fresh air. Get medical attention.
Ingestion: Seek medical help if large quantities of material have been ingested. (Ingestion of

significant amounts of scrap metal is unlikely.)
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VII. SPILL PI

Mo special precautions are necessary for spills of bulk material. If large quantities of dust ars spilled,
remove by vacuuming or wet sweeping to prevent heavy concentrations of airborne dust. Clean-op personnel
should wear respirators and protective clothing.

Scrap swtal can be reclaimed for reuse. Follow Federal, State, and Local regulations regarding disposal.

VIII. SPECIAL FMOntCTIOH nFOMOYrTON

Ose general and local exhaust ventilation to keep airborne concentrations of dust or fuses below the TLV.
Employees should wear HSHA or BIOSH approved respirators for protection against airborne dust or roses. Pull
protective clothing should be worn by workers exposed to heavy concentrations of dust, and showering should
be required before changing into street clothes. Gloves and barrier creams may be necessary to prevent skin
sensitization and dermatitis.

Approved safety glasses or goggles should be worn when working with dusty material. Safety eyewash stations
should be provided in close proximity to work areas.

Pre-employmant and periodic medical evaluations should be provided. Attention should be directed toward skin,
eyes, respiratory tract, blood, kidneys, pulmonary function, and neurologic health. Chest X-rays should be
included if symptoms are present.

Food should not be consumed in the work area.
Special attention is drawn to the requirements of the occupational Safety and Health Administration standards
for lead (29 CPU 1910.1025) and arsenic (29 CFR 1910.1018). State OSHA programs will also have similar
requirements.

Special precautions should be taken if scrap is contaminated» see Section IX.

IX. SPBCIAL PHKADTiaiS

Ose good housekeeping practices to prevent accumulations of dust and to keep airborne dust concentrations at
a pi"4*" Avoid breathing dust or fumes.

Store material away from incompatible materials, and keep dust away from sources of ignition.

This material is potentially contaminated with coatings, paints, preservatives, catting oils, end other con-
taminants. If the material is contaminated, special precautions (such as process control and personal protective
equipment , appropriate to the nature of the suspected contaminants) should be taken to avoid resulting exposures
when handling, cutting (mechanical or thermal), and/or melting.

Prepared by: Institute of Scrap Iron and Steel (ISIS)
in consultation with JM Associates

Date Prepared! September 1965
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SAFETY DATA SHEET

Manufacturer'a
MdrM" 2453 HJ
Material Baa*

I- MATERIAL ZDWTirieATIOlI

Kripke Tuschman Industries, inc
Avenue Toledo, Ohio 43607

rap
T«l«phone (419) 537-9400

Copper

Lead

Tin

Aluminum

Manganeae

Iron

•ickal

Zinc

Silicon

Pnosphorua

Antimony

Arsenic

Chromium

Cobalt

* Ceiling Limit

(1) <1% ojiartx, IS

(2) <1% mtmm/n

iSS-SSSSs.

(7440-50-8)

(7439-92-1)

(7440-31-5)

(7429-90-5)

(7439-96-5)

(1309-37-1)

(7440-02-0)

(1314-13-2)

(7440-21-3)

(7723-14-0)

(7440-36-0) *

<7440-3«-2/

(7440-4^3)

(744o4«-4)

/ 3
^ff/fc of total
— /i_3 -. ....

. \ _%_

\ >66

>«5

<aX
£15

£14

< 6

< 6

i «/

/< 4

/ * 2

' < 1

< 1

< 1

< 1

*"*t or 5 ag/

(Pu«)

Accra
8-hr TMA

(1984-851

.OS

U

0.45 m,/m3

20

(«• iron oxide t\m»)

20

0.1

total diwt or S »q/m3
reapirable duat.

reapirable duet.
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Manufacturer'a Name:
Address:

Material Name: Brass Scrap

MATERIAL SAFETY DATA SHEET

I. MATERIAL IDENTIFICATION

Telephone Number:

II. HAZARDOUS INGREDIENTS

CAS Number %

Copper C7440-50-8) 4̂9

Zinc (1314-13-2) <51

*

Manganese (7439-96-5) <13

Lead

Aluminum

Tin

Silicon

Iron

Nickel

Antimony

Arsenic

Silver

(7439-92-1)

(7429-90-5)

(7440-31-5)

(7440-21-3)

(1309-37-1)

(7440-02-0)

(7440-36-0)

(7440-38-2)

(7440-22-4)

i 8

< a

< 7

< 6

i 4

1 4

< 1

< 1

< 1

ACGIH ACGIH
OSHA 8-hr TWA STEL

8-hr TWA (1984-85) (1984-85)

(Dust)
(Fume)

(Dust)
(Fume)

(Dust)
(Fume)

(Dust)
(Fume)

1 mg/m3
0.1 mg/m3

5 mg/m

5 mg/m

0.05 mg/m3

~

2 mg/m3

(1)

10 mg/m3

1 mg/m

0.5 mg/m3

0.01 ma/m3

1 mg/m3 2
0.2 mg/m3

(2)
5 mg/m3 10

(as zinc oxide)

• 5 mg/m3 *
1 mg/m3 3

0.15 mg/m3 0.45

10 mg/m3 20
5 mg/m3

2 mg/m3 4

(2) 20

5 mg/m3 10
(aa iron oxide fume)

1 mg/m3

0.5 mg/m3

0.2 ma/m3

mg/m3

mg/m3

mg/m3

mg/m3

mg/m3

mg/m3

mg/m3

mg/m3

~

—

0.01 mg/B 0.1 mg/m

* Ceiling Limit

(1) < 1% quartz, 15 mg/m3 of total dust or 5 mg/m3 respirable dust.

(2) < 1% quartz, 10 mg/m3 of total dust or 5 mg/m3 respirable dust.

Note: antimony trioxide, arsenic, and nickel have been identified as potential human carcinogens. See
Section VI, Health Hazard Data.

III. PHYSICAL DATA

Melting Point: 888 - 1066° C
Specific Gravity: 7.70 - 8.86

Vapor Pressure: 1 mm Hg 9 1628° C
(of copper)

Solubility in water: insolubleBoiling Point (of copper): 2324 C

Appearance: dependent on composition of scrap metal, processing method used, and existing protective coatings.
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IV. FIRE AND EXPLOSION DATA

Flash Point: information not availaole Flammable Limits: information not available
Autoignition Temperature: information not available

Brass scrap itself presents a negligible fire and explosion hazard. A moderate fire and explosion hazard may
exist due to contamination, or when the material is finely divided and exposed to heat or flames.

Fire Extinguishing Methods: Use dry chemical or sand. Fire fighters should wear self-contained breathing
apparatus and full protective clothing.

V. REACTIVITY DATA

Copper reacts violently with acetylene. Material may also be incompatible with acids, bases, and oxidizers.
Dust presents moderate fire and explosion hazards. Molten scrap metal may react violently with water. For
additional information, users should consult data sheets on individual component elements.

VI. HEALTH HAZARD DATA

TLV: see Section II.
Primary Routes of Entry: inhalation of dust or fume.

Under normal handling and use, exposure to the massive form of brass scrap presents few health hazards. Thermal
cutting and melting of scrap may produce fumes containing the component elements, and breathing these fumes may
present potentially significant health hazards. The exposure levels in Section II are relevant to fumes and
dusts. Special precautions should be taken if scrap is contaminated; see Section IX.

Fumes of copper, manganese, and zinc oxide may cause metal fume fever with flu-like symptoms. Copper may cause
skin and hair discoloration; silver may cause a greyish pigmentation of the skin, and can cause irritation of
the skin and mucous membranes. Overexposure to dusts and especially fumes containing component elements nay
cause skin, nose, mouth, and eye irritation and lung changes in workers, potentially leading to pulmonary
diseases.

Nickel compounds have been associated with allergic reactions and rashes, and lung changes. Nickel is a
respiratory irritant and can cause pneumonitis. Inhalation of finely divided aluminum powder may cause
pulmonary fibrosis.

Overexposure to manganese fumes can cause chronic manganese poisoning. Early symptoms include headaches, apathy,
sleepiness, and weakness or cramps in the legs. Chronic overexposure can affect the central nervous system,
ultimately leading to emotional disturbances, gait and balance difficulties, and paralysis.

Overexposure to antimony may cause gastrointestinal upset and various nervous complaints, such as sleeplessness,
irritability, and muscular pains. Inhalation of lead fumes or dusts, or ingeation of lead compounds, can cause
lead poisoning, characterized by abdominal pains, joint and muscle pains, or weakness. Prolonged Overexposure
can cause central nervous system disorders.

Overexposure to arsenic fumes or dusts can lead to arsenic poisoning, characterized by nausea, vomiting, and
diarrhea. Prolonged Overexposure can lead to liver and kidney damage, central nervous system disorders, and
ultimately death. Arsenic can cause skin irritation and allergic reactions.

Antimony trioxide. arsenic, and nickel have been identified as potential cancer-causing agents.

FIRST AID:
Eye Contact: Flush well with running water to remove particulate. Get medical attention.
Skin Contact: Brush off excess dust. Mash area well with soap and water.
Inhalation: Remove to fresh air. Get medical attention.
Ingestion: Seek medical help if large quantities of material have been ingested. (Ingestion of

significant amounts of scrap metal is unlikely.)
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VII. SPILL PROCEDURES

Ho special precautions are necessary for spills of bulk material. If large quantities of dust are spilled,
remove by vacuuming or wet sweeping to prevent heavy concentrations of airborne dust. Clean-up personnel
should wear respirators and protective clothing.

Scrap neta! can be reclaimed for reuse. Follow Federal, State, and Local regulations regarding disposal.

VIII. SPECIAL PROTECTION INFORMATION

Use general and local exhaust ventilation to keep airborne concentrations of duat or fumes below the TLV.
Employees should wear MSHA or NIOSH approved respirators for protection against airborne duat or fumes. Full
protective clothing should be worn by workers exposed to heavy concentrations of duat, and showering should
be required before changing into street clothes. Gloves and barrier creams may be necessary to prevent skin
sensitization and dermatitis. »

Approved safety glasses or goggles should be worn when working with dusty material. Safety eyewash stations
should be provided in close proximity to work areaa.

Pre-employment and periodic medical evaluations should be provided. Attention should be directed toward skin,
eyes, respiratory tract, blood, kidneys, pulmonary function, and neurologic health. Chest X-rays should be
included if symptoms are present.

Food should not be consumed in the work area.

Special attention is drawn to the requirements of the Occupational Safety and Health Administration standards
for lead (29 CFR 1910.1025) and arsenic (29 CFR 1910.1018). State OSHA programs will also have similar
requirements.

Special precautions should be taken if scrap is contaminated) see Section IX.

IX. SPECIAL PRECAUTIONS

Use good housekeeping practices to prevent accumulations of dust and to keep airborne dust concentrations at
a minimum. Avoid breathing dust or fumes.

Store material away from incompatible materials, and keep duat away from sources of ignition.

This material is potentially contaminated with coatings, paints, preservatives, cutting oils, and other con-
taminants. If the material is contaminated, special precautions (such as process control and personal protective
equipment, appropriate to the nature of the suspected contaminants) should be taken to avoid reaulting exposures
when handling, cutting (mechanical or thermal), and/or melting.

Prepared by: Institute of Scrap Iron and Steel (ISIS)
in consultation with JRB Associates

Date Prepared: September 198S
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Dote- July1., 1978 u-s- DLTAHTMENT OF LABOR
Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEET,
( Required under USDL Safety and Health Regulations for Ship Repairing,

Shipbuilding, and Shipbreaking (29 CFR 1915. 1916, 1917)

Forrn Ar*pfOv*d
CMS No. 4 4 - W 1 3 8 ?

Y'\M£A^~* i ̂

I/

SECTION 1
MANUFACTURER'S NAME

Pennsylvania Glass Sand Corporation

.
EMERGENCY TELEPHONE NO.

304-258-2500
ADDRESS (dumber Street, dry. Stale, and ZIP Code)
P. O. Box 187, Berkeley Springs, West Virginia 25411
CHEMICAL NAME AND SYNONYMS TRADE NAME AND SYNONYMS

Silicon Dioxide;Crystalline Silica;Quartz;Silica Said Berkeley 120 Mesh Supersil
CHEMICAL FAMILY FORMULA
Natural Mineral, extracted from earth SiO2 (99.70% Free Silica)

SECTION II - HAZARDOUS INGREDIENTS

PAJNTS. PRESERVATIVES. & SOLVENTS

PIGMENTS None

CATALYST None

VEHICLE None
SOLVENTS None
ADDITIVES None

OTHERS None

y. TLV
(Units) ALLOYS AND METALLIC COATINGS

. . . . . . . . . . . _ |

BASE METAL x None

ALLOYS None
METALLIC COATINGS None

FILLER METAL ,-
PLUS COATING OR CORE FLUX JNOne

OTHERS None

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES

None

i

y.

*

VI.V
(Unin)

TLV
(Unili)

SECTION III - PHYSICAL DATA

BOILING POINT {°F.J

VAPOR PRESSURE (mm Hg.)

VAPOR DENSITY (AIR'1)
\

SOLUBILITY IN WATER

4,046
N.A.
N.A.

Negligible

SPECIFIC GRAVITY (H2O»1)

PERCENT. VOLATILE
BY VOLUME (%)
EVAPORATION RATE
< . =J)

2.65
None
None

APPEARANCE AND ODOR Sand - granular, crushed or ground like flour - No odor or taste

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used) XT ^ FXAMMAB^C^LIMITS i Lei Uel

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING

i* *'^ . • i^ *f\ .

No fire or explosive hazard
PROCEDURES

N.A.

•

UNUSUAL FIRE AND EXPLOSION HA7ARDS '
N.A.

$OTE: N.A. - Not
{"AGE (1)

Applicable
• • .r COB80 Form.OSHA-20

Rt». Wjy 73



SECTION V - HEALTH HAZARD DATA See NOTE Below
'E As specified in QSHA Standard currently 29 CFR f910.1000,
• Table Z-3 for sihca:crystall ine:quartz ______________

THRESHOLD LIMIT VALUE As

EFFECTS OK OVEREXHOSURK Repeated inhalation of respirable free silica dust may cause
delayed lung injury (Silicosis) which is an occupational disease,

EMERGENCY AND FIRST AID PROCEDURES None

SECTION VI - REACTIVITY DATA
STABILITY u

s.-

NSTABLE CONDITIONS TO AVOID

fABLE y •
INCOMPAT 1 BILITY (S.laler.jli to avoid} • __ , ,, . , . J A T T T , \ ,-t ,Dissolved by Hydrofluoric Acid (HF) which can result
HAZARDOUS DECOMPOSITION PRODUCTS . . . "\ , . , .in Silicon Tetrafluoride (SiF/5 ) -which is a corrosive gas

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR X

CONDITIONS TO AVOID

SECTION VI! - SPILL OR LEAK PROCEDURES See NOTE Below
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Clean up by use of recommended dustless methods - water or vacuum - Limit ex-
posure so that it does not exceed OSHA Standard TLV. (See 29 CFR 1910.1000,
Table Z-3); Avoid dry sweeping.
WMSTE DISPOSAL METHOD
Any approved solid waste disposal method - Limit exposure so that it does not
exceed OSHA Standard TLV.

SECTION V I I I - SPECIAL PROTECTION INFORMATION See NOTE Below
RESPIRATORY PROTECTION (Specify type)
Dust respirator in compliance with OSHA Standard currently 29 CFR 1910.134
VENTILATION

Yes *\

LOCAL EXHAUST
Follow OSHA Standard 29 CFR 1910.94
M E C H A N I C A L /CiTf«y
Follow OSHA Standard 29 CFR 1910.94

PROTECTIVE; GLOVES
Optional

OTHER PROTECTIVE EQUIPMENT^ required tQ meet

Abrasive Blasting - See
29 Cj
StandPR 1910. 94(a) forard OSHA

EYE PROTECTION
Recommended

applicable OSHA Standards

SECTION IX - SPECIAL PRECAUTIONS See NOTE Below
mLCAUTIONS TO BE TAKEN IN HANDLING AND STORINGUse dustless systems lor handling, storage and clean-up so that exposure does
not exceed OSHA Standard TLV. Use adequate ventilation and dust collection._______
O T H E R pRECAUTioNs~Prnctice Good Housekeeping; Maintain and test respirators, venti-
lation and dust cqllcction_o^uji^mcjit-^'/^N.j^o_ur_cinj^loyces; (and vour. customer-users
in case oETesaTe) by posting, aria olheFmeans, ol the~hazard arid(_)S~HA precautions
to be used. ____________[____"_____'_______'______________________.

PAGE (2) NOTE: Follow OSHA Standards as they may presently exist or
as hereafter amended, modified or adopted. See
29 CFR Part 1910.

Form OSHA-20
«»«». Miy 72



AmenGas
INDUSTRIAL GASES DIVISION
P.O. BOX 965
VALLEY FORGE, PA 19482
EMERGENCY PHONE NUMBERS:
(215) 337-8900—Valley Forge, PA
(415) 229-3050—Martinez, CA
(713) 944-1924—So. Houston, TX
(414) 258-6970—West Allis, Wl

jftRBON DIOXIDE
MATERIAL
SAFETY
DATASHEET

PRODUCT NAME

Carbon Dioxide
TRADE NAME AND SYNONYMS

Carbon Dioxide; Carbonic Anhydride
CHEMICAL NAME AND SYNONYMS

Carbon Dioxide
ISSUE DATE AND REVISIONS

25 November 1985

CAS#

124-38-9
DOT I.D. No.:
UN 1013

DOT Hazard Class:
Nonflammable gas

Formula:
C02

Chemical Family:

Carbonate

HEALTH HAZARD DATA• i feMV^^B • • • • »•—»••»-» • • »^ ••* *—• i r—«

TIME WEIGHTED AVERAGE EXPOSURE LIMIT 5,000 Molar PPM. Its STEL is proposed to be changed from
15,000 Molar PPM to 30,000 Molar PPM (ACGIH, 1985-86). OSHA (1985) TWA = 5,000
Molar PPM.
SYMPTOMS OF EXPOSURE
Inhalation: Low concentrations (3-5 molar %) cause increased respiration and headache.
Eight to 15 molar % concentrations cause headache, nausea and vomiting which may lead to
unconsciousness if not moved to open air or given oxygen.
Higher concentrations cause rapid circulatory insufficiency leading to coma and death.
TOXICOLOGICAL PROPERTIES

Carbon dioxide is the most powerful cerebral vasodilator known. Inhaling large
concentrations causes rapid circulatory insufficiency leading to coma and death,
harmful effects are not known from repeated inhalation of low (3-5 molar %)
concentrations.

Chronic,

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO CARBON DIOXIDE.
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Assure that vomited material does not obstruct the airway
by use of positional drainage. Further treatment should be symptomatic and supportive.

Information contained in this material safety data sheet is ottered without charge tor use by technically Qualified personnel at their discretion and
risk All statements technical mlormation and recommendations contained herein are based on tests and data which we believe to be reliable, but
the accuracy or completeness thereof is not guaranteed and no warranty of any kind is made with respect (hereto This information is not intended
as a license to operate under or a recommendation to practice or infringe any patent of this Company or others covering any process, composition
of matter or use.
Since the Company shall have no control ol the use ot the product described herein, the Company assumes no liability tor loss or damage incurred
trom the proper or improper use ot such product



Carbon Dioxide
Page 2

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

Forms carbonic acid in the presence of water.

PHYSICAL DATA
BOILING POINT Sublimation point = -109.3°F
(-78.5°C)
VAPOR PRESSURE @7U"F (21.1°C):

856 psia (5900 kPa)
SOLUBILITY IN WATER
Very soluble
EVAPORATION RATE

N/A

LIQUID DENSITY AT BOILING POINT Solid

97.5 lb/ft3 (1562 kg/m3)
GAS DENSITY AT 70'F. 1 aim

.124 lb/ft3 (1.99 kg/m3)
FREEZING POINT

-69.8°F (-56.6°C) 0 75.1 psia

Density =

(518 kPa)
SPECIFIC GRAVITY |AIR=1> @ 7Q°F (21 1°C) =

1 .65
APPEARANCE AND ODOR

Colorless, odorless gas

FIRE AND EXPLOSION HAZARD DATA
FLASH

N/A
POINT (Method used) AUTO IGNITION TEMPERATURE

N/A
EXTINGUISHING MEDIA
Nonflammable, inert gas

FLAMMAGLE LIMITS % BY VOLUME

LEL N/A UEL N/A
ELECTRICAL CLASSIFICATION

Nonhazardous
SPECIAL FIRE FIGHTING PROCEDURES
N/A

UNUSUAL FIRE AND EXPLOSION HAZARDS
N/A

REACTIVITY DATA
STABILITY

Unstaoie

Staoie \l

CONDITIONS

N/A

TO AVOID

INCOMPATIBILITY (Materials to avoid)
None
HAZARDOUS DECOMPOSITION PRODUCTS
Carbon Monoxide
HAZARDOUS POLYMI

May Occur

Will Nol Occur

ERIZATION

X

CONDITIONS

N/A

TO AVOID

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in user's equipment, be certain to purge piping with an inert gas prior to
attempting repairs. If leak is in container or container valve, contact your closest
supplier location or call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD ———————————————————————————————————————————

Do not attempt to dispose of waste or unused quantities. Return in the shipping container
properly labeled, with any valve outlet plugs or caps secured and valve protection cap in
place to your supplier. For emergency disposal assistance, contact your closest supplier
location or call the emergency telephone number listed herein.



Carbon Dioxide SPECIAL PROTECTION INFORMATION Page 3
RESPIRATORY PROTECTION (Specify type) positiye pressure air line with mask or self-contained
breathing apparatus should be available fnr pmpraencv use. . . .......
VENTILATION"

See Local Exhaust
LOCAL EXHAUST j0 prevent accumulation
above the TWA.
MECHANICAL (G«n.)
N/A

SPECIAL
N/A
OTHER
N/A

PROTECTIVE GLOVES
Any material
EYE PROTECTION
Safety goggles or glasses
OTHER PROTECTIVE EQUIPMENT
Safety shoes

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION
DOT Shipping Name: Carbon Dioxide
DOT Shipping Label: Nonflammable gas

DOT Hazard Class: Nonflammable gas
I.D. No.: UN 1013

SPECIAL HANDLING RECOMMENDATIONS
Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<1500 psig) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous back
flow into the cylinder.

For additional handling recommendations, consult Compressed Gas Association's Pamphlets
P-l, G-6, G-6.1, and G-6.2.

SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 130F (54C). Cylinders should be stored upright and
firmly secured to prevent falling or being knocked over. Full and empty cylinders
should be segregated. Use a "first in - first out" inventory system to prevent full
cylinders being stored for excessive periods of time.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-l , G-6, G-6.1 , and G-6.2.

SPECIAL PACKAGING RECOMMENDATIONS
Dry carbon dioxide can be handled with most common structural materials. Moist carbon
dioxide is corrosive by its formation of carbonic acid. For these applications,
316, 309 and 310 stainless steels may be used as well as Hastelloy® A, B & C and
MoneT®. Ferrous nickel alloys are slightly corroded.

At normal temperatures carbon dioxide is compatible with most plastics and elastomers.

OTHER RECOMMENDATIONS OR PRECAUTIONS
Compressed gas cylinders should not be refilled except by qualified producers of
compressed gases. Shipment of a compressed gas cylinder which has not been filled
by the owner or with his (written) consent is a violation of Federal Law (49CFR).

•Various Government agencies (i.e.. Department of Transportation. Occupational Satety and Health Administration. Food and Drug Administration
and others) may have specific regulations concerning the transportation, handling, storage or use ol this product which will not be reflected in this
data sheet The customer should review these regulations to ensure that he is in lull compliance



AmenGas
INDUSTRIAL GASES DIVISION
P.O. BOX 965
VALLEY FORGE, PA 19482
EMERGENCY PHONE NUMBERS:
(215) 337-8900—Valley Forge, PA
1415) 229-3050—Martinez, CA
1713) 944-1924—So. Houston, TX
414) 258-6970—West Allis, Wl

CARBON DIOXIDE-OXYGEN
USP MIXTURE

MATERlAlT
SAFETY
DATA SHEET

PRODUCT NAME

Carbon dioxide-oxygen USP mixture
TRADE NAME AND SYNONYMS

Carbon dioxide-oxygen USP mixture
CHEMICAL NAME AND SYNONYMS

Carbon dioxide-oxygen USP mixture
ISSUE DATE AND REVISIONS

25 November 1985

CAS* For carbon dioxide = 124-38-9;
For oxyqen = 7782-44-7

DOT ID No

UN 1014
DOT Hazard Class:

Nonflammable gas
Formula:

C02-02 mixture
Chemical Family

Gas mixture

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT Tne TW/\ for carbon dioxide is 5,000 molar PPM. Its STEL is
proposed to be changed from 15,000 molar PPM to 30,000 molar PPM (ACGIH, 1985-86). OSHA
(1985) TVJA for carbon dioxide = 5,000 molar PPM. Please see WARNING statement on last pace
SYMPTOMS OF EXPOSURE

Breathing mixtures with high oxygen concentrations (greater than 75 molar percent) causes
symptoms of hyperoxia which include cramps, nausea, dizziness, hypothermia, ambylopia,
respiratory difficulties, bradycardia, fainting spells and convulsions capable of leading
to death. For additional data- on hyperoxia, refer to Compressed Gas Association's
Pamphlet P-14. The carbon dioxide present in the mixture should cause the respiration
rate to be increased._______________
TOXICOLOGICAL PROPERTIES

The property is that of hyperoxia which leads to pneumonia. Concentrations between 25
and 75 molar percent present a risk of inflammation of organic matter in the body.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO OXYGEN. RESCUE
PERSONNEL SHOULD BE COGNIZANT OF EXTREME FIRE HAZARD ASSOCIATED WITH OXYGEN-RICH
ATMOSPHERES.

Conscious persons should be assisted to an uncontaminated area and breathe fresh air.
They should be kept warm and quiet. The physician should be informed that the victim
is experiencing (has experienced) hyperoxia.

Unconscious persons should be moved to an uncontaminated area and given assisted respira-
tion. When breathing has been restored, treatment should be as above. Continued treat-
ment should be symptomatic and supportive.

Information contained in this material safety data sheet is offered without charge tor use by technically qualified personnel at their discretion and
risk All statements, technical information and recommendations contained herein ate based on tests and data which we believe to be reliable but
the accuracy or completeness thereol is not guaranteed and no warranty ot any kind is made with respect thereto. This information is not intended
as a license-to operate under or a recommendation to practice or infringe any patent of this Company or others covering any process, composition
ol matter or use
Since the Company shall have nocontrol ot the use of the product described herein, ihe Company assumes no liability for loss or damage incurred
trom the proper or improper use ot such product
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HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES
This oxygen-rich mixture will vigorously accelerate combustion. Contact with all
flammable material should be avoided. Some materials which are not flammable in air
will burn in oxygen-enriched atmospheres.

PHYSICAL DATA (See Note on Last Page.)
BOILING POINT

Gas mixture
VAPOR PRESSURE

Gas mixture
SOLUBILITY IN WATER

Gas mixture
EVAPORATION RATE
Gas mixture

LIQUID DENSITY AT BOILING POINT

Gas mixture
GAS DENSITY AT 70' F. 1 atm

Gas mixture
FREEZING POINT

Gas mixture
SPECIFIC GRAVITY (AIR=1|

G> 70°F (21.1°C) = greater than 1.0
APPEARANCE AND ODOR
Colorless, odorless gas

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used!

N/A
AUTO IGNITION TEMPERATURE FLAM

N/A LEL
EXTINGUISHING MEDIA Copious quantities of water for fires
oxygen as the oxidizer.

MAGLE LIMITS % BY VOLUME

N/A UEL N/A
With ELECTRICAL CLASSIFICATION

Nonhazardous
SPECIAL FIRE FIGHTING PROCEDURES

If possible, stop the flow of the carbon dioxide-oxygen mixture which is supporting
the fire.

UNUSUAL FIRE AND EXPLOSION HAZARDS

Vigorously accelerates combustion.

REACTIVITY DATA
STABILITY

Unstable

Stable X

CONDITIONS TO AVOID

N/A

INCOMPATIBILITY (Materials to avoid)

All flammable material
HAZARDOUS DECOMPOSITION PRODUCTS

Carbon monoxide
HAZARDOUS POLYM

May Occur

Will Not Occur

ERlZATlON

X

CONDITIONS TO AVOID

N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in user's equipment, be certain to purge piping with an inert gas prior to
attempting repairs. If leak is in container or container valve, contact your closest
supplier location or call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD Do not attempt to dispose of waste or unused quantities. Return i
| shipping container properly labeled, with any valve outlet plugs or caps secured and
' valve protection cap in place to your supplier.For emergency disposal assistance,
contact your closest supplier location or call the emergency telephone number listed
herein.____________________________________________



C02-C;? USP-Mixture SPECIAL PROTECTION INFORMATION __________Page 3
RESPIRATORY PROTECTION (Specify type)

N/A

VENTILATION

See last page.

LOCAL EXHAUST

See last page.
MECHANICAL (Gen.)

N/A

SPEC1AL N/A

N/A

PROTECTIVE GLOVES
As required; any material
EYE PROTECTION

Safety goggles or glasses
OTHER PROTECTIVE EQUIPMENT

Safety shoes, safety shower

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION
DOT Shipping Name: Carbon Dioxide-Oxygen Mixture DOT Hazard Class: Nonflammable gas
DOT Shipping Label: Nonflammable gas I.D. No.: UN 1014
SPECIAL HANDLING RECOMMENDATIONS

Use only in well-ventilated areas. Valve protection caps and valve outlet threaded
plugs must remain in place unless container is secured with valve outlet piped to use
point. Do not drag, slide or roll cylinder. Use a suitable and hand truck for
cylinder movement. Use a pressure reducing regulator when connecting cylinder to lower
pressure (<3,000 psig) piping or systems. Do not heat cylinder by any means to increase
the discharge rate of product from the cylinder. Use a check valve or trap in the
discharge line to prevent hazardous back flow into the cylinder.

For additional handling recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-2, P-14, G-4 and G-6.
SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits and away from full or empty stored
cylinders which contain flammable products. Do not allow the temperature where cylinders
are stored to exceed 130F (54C). Cylinders should be stored upright and firmly secured
to prevent falling or being knocked over. Full and empty cylinders should be segregated.
Use a "first in-first out" inventory system to prevent full cylinders being stored for
excessive periods of time.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-2, P-14, G-4, and G-6.
SPECIAL PACKAGING RECOMMENDATIONS

Carbon steels and low alloy steels are acceptable for use at lower pressures. For high
pressure applications use stainless steels, copper and its alloys, nickel and its alloys,
brass, bronze, silicon alloys, Monel® , Inconel® or beryllium. Lead and silver or lead
and tin alloys are good gasketing materials. Teflon® and Kel-F® are the preferred non-
metal gaskets.

OTHER RECOMMENDATIONS OR PRECAUTIONS

Equipment to contain high oxygen content mixtures must be "cleaned for oxygen service."
See Compressed Gas Association Pamphlet G-4.1. Compressed gas cylinders should not be
refilled except by qualified producers of compressed gases. Shipment of a compressed
gas cylinder which has not been filled by the owner or with his (written) consent is
a violation of Federal Law (49CFR).

'Various Government agencies 11 e . Department ofTransportation. Occupational Salely and Health Administration. Food and Drug Administration
andolhersl may nave specific regulations concerning the transportation, handling, storage or use of this product which will not be reflected minis
data sheet The customer should review these regulations to ensure that he is in lull compliance
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TIME WEIGHTED AVERAGE EXPOSURE LIMIT: (Continued)

WARNING: Administration of carbon dioxide-oxygen mixtures may be hazardous or contra- I
indicated. For use only by or under the supervision of a licensed practitioner who is
experienced in the use and administration of carbon dioxide-oxygen mixtures and is familiar
with the indications, effects, dosages, methods, frequency, duration of administration,
hazards, contraindications, side effects, and precautions to be taken.

The concentration of each component in the mixture in molar percent is shown on the
label on the cylinder. DO NOT USE THE PRODUCT IF THE COMPONENT CONCENTRATION DATA IS
NOT CLEARLY LEGIBLE ON THE CYLINDER LABEL.

PHYSICAL DATA: (Continued)

Note: For physical properties of the pure gases, see your supplier's material safety
data sheets for oxygen and carbon dioxide.

VENTILATION: (Continued)

To prevent accumulation above 25 molar percent oxygen or above the TWA for
carbon dioxide.

LOCAL EXHAUST: (Continued)

To prevent accumulation above 25 molar percent oxygen or above the TWA for carbon
dioxide.



AmenGas
INDUSTRIAL GASES DIVISION
P.O. BOX 965
VALLEY FORGE, PA 19482
EMERGENCY PHONE NUMBERS:
(215 337-8900—Valley Forge, PA
(415 229-3050—Martinez, CA
(713 944-1924—So. Houston, TX
414 2584970-West Allis, Wl

8-25% CARBON DIOXIDE )
JNAfifiDJL
MATERIAL
SAFETY
DATASHEET

PRODUCT NAME

8-25% Carbon Dioxide in
TRADE NAME AND SYNONYMS

8-25% Carbon Dioxide in
CHEMICAL NAME AND SYNONYMS

8-25% Carbon Dioxide in

Argon

Argon

Argon
ISSUE DATE AND REVISIONS

25 November 1985

CAS» por Carbon Dioxide =
For Araon = 7440-37-1

DOT ID. No.:

UN 1956

124-38-9

DOT Hazard Class.

Nonflammable gas
Formula

^ 8-25 Molar % C02_ in Ar
Chemical Family

Gas mixture

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT Tnese gas mixtures contain varying quantities of gaseous
carbon dioxide. Carbon dioxide has a TWA of 5,000 molar PPM. Its STEL is proposed

________________________(Continued on last pagp,)_____
SYMPTOMS OF EXPOSURE

Concentrations of 20-30 percent of these mixtures when inhaled with adequate oxygen
in the air will cause an increase in the respiratory rate. Higher concentrations will
cause headache, nausea and eventual unconsciousness.

TOXICOLOGICAL PROPERTIES

Carbon dioxide is the most powerful vasodilator known. Inhaling large concentrations
causes rapid circulatory insufficiency leading to coma and death. Chronic harmful
effects are not known from repeated inhalation of low (20-30%) concentrations of
these mixtures.

RECOMMENDED FIRST AID TREATMENT

PROMPT MEDICAL ATTENTION IS MANDATORY IN .ALL CASES OF OVEREXPOSURE TO THESE MIXTURES.
RESCUE PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS.

Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

Intormation contained in this material safety data sheet is ottered without charge tor use by technically qualified personnel at their discretion and
risk All statements, technical information and recommendations contained herein are based on tests and data which we believe to be reliable, but
the accuracy or completeness Ihereol is not guaranteed and no warranty ol any kind is made wit h respect thereto. This mtormation is not intended
as a license to operate under or a recommendation to practice or infringe any patent of this Company or others covering any process, composition
ot matter or use
Since the Company shall have no control ot the use ot the product described herein, the Company assumes no liability for loss or damage incurred
trom the proper or improper use of such product
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HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

None

PHYSICAL DATA (See Note on Last Page.)
BOILING POINT

Gas mixture
VAPOR PRESSURE

Gas mixture
SOLUBILITY IN WATER

Gas mixture
EVAPORATION RATE

Gas mixture

LIQUID DENSITY AT BOILING POINT

Gas mixture
GAS DENSITY AT 70' F. 1 atm

Gas mixture
FREEZING POINT

Gas mixture
SPECIFIC GRAVITY <AIR= 1 1

(3 70°F (21.rO = Greater than 1.4
APPEARANCE AND ODOR

Colorless, odorless gas

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used) AUTO IGNITION TEMPERATURE

N/A N/A
EXTINGUISHING MEDIA

Nonflammable aas mixture

FLAMMAGLE LIMITS % BY VOLUME

LEL N/A UEL N/A
ELECTRICAL CLASSIFICATION

Nonhazardous
SPECIAL FIRE FIGHTING PROCEDURES

N/A

UNUSUAL FIRE AND EXPLOSION HAZARDS

N/A

REACTIVITY DATA
STABILITY

Unslaole

Stable W

CONDITIONS TO AVOID

N/A

INCOMPATIBILITY (Materials to avo.di |
None
HAZARDOUS DECOMPOSITION PRODUCTS
None
HAZARDOUS POLYM

May Occur

Will Not Occur

ERIZATION

X

CONDITIONS TO AVOID

N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in user's equipment, be certain to purge piping with an inert gas prior to
attempting repairs. If leak is in container or container valve, contact your closest
supplier location or call the emergency telephone number listed herein.

WASTE DISPOSAL METHOD DO not dispose of waste or unused quantities. Return 1n the shipping
container properly labeled, with any valve outlet plugs or caps secured and valve
protection cap in place to your supplier. For emergency disposal assistance, contact
your closest supplier location or call the emergency telephone number listed herein.



8-25% C02 in Ar SPECIAL PROTECTION INFORMATION Page3
RESPIRATORY PROTECTION (specify type) Positive pressure air line v/ith mask or self-contained
breathing apparatus should be available for emergency use.
VENTILATION

See Local Exhaust
on last page.

LOCAL EXHAUST SPECIAL J^/A

See last paqe.
MECHANICAL (Gen.) OTHER ^/fr

N/A
PROTECTIVE GLOVES

As required when weldinq
EYE PROTECTION

Safety gogqles or qlasses
OTHER PROTECTIVE EQUIPMENT

Safety shoes and appropriate head and eye protection when welding

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION

DOT Shipping Name: Compressed gas, n.o.s.
DOT Shipping Label: Nonflammable gas

DOT Hazard Class: Nonflammable gas
I.D. No.: UN 1956

SPECIAL HANDLING RECOMMENDATIONS

Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<3,000 psig) piping or systems.
Do not heat cylinder by any means to increase the discharge rate of product from the
cylinder. Use a check valve or trap in the discharge line to prevent hazardous back
flow into the cylinder.

For additional handling recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-14 and Safety Bulletin SB-2.

SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area away
from heavily trafficked areas and emergency exits. Do not allow the temperature where
cylinders are stored to exceed 130F (54C). Cylinders should be stored upright and
firmly secured to prevent falling or being knocked over. Full and empty cylinders
should be segregated. Use a "first in-first out" inventory system to prevent full
cylinders being stored for excessive periods of time.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-l, P-14 and Safety Bulletin SB-2.

SPECIAL PACKAGING RECOMMENDATIONS

These gas mixtures are noncorrosive and may be used with any common structural material.

OTHER RECOMMENDATIONS OR PRECAUTIONS
Analytical monitoring for carbon dioxide levels in the work atmosphere is recommended
if these mixtures are used in confined areas. Compressed gas cylinders should not be
refilled except by qualified producers of compressed gases. Shipment of a compressed
gas cylinder which has not been filled by the owner or with his (written) consent is
a violation of Federal Law (49CFR).

"VariousGovernment agenoesd.e. Department ot Transportation, Occupational Safety and Health Administration. Food and Drug Administration
and others) may have specific regulations concerning the transportation, handling, storage or use ot this product which will not be reflected in this
data sheet. The customer should review these regulations to ensure that he is in lull compliance
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TIME WEIGHTED AVERAGE EXPOSURE LIMIT: (Continued)

to be changed from 15,000 molar PPM to 30,000 molar PPM (ACGIH, 1985-86).
OSHA (1985) TWA for carbon dioxide = 5,000 molar PPM.

PHYSICAL DATA: (Continued)

For physical data of the pure gases, see your supplier's material safety data
sheets for carbon dioxide and argon.

LOCAL EXHAUST: (Continued)

To prevent accumulation above the TWA for carbon dioxide.
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MATERIAL SAFETY DATA SHEET

J.H. FRANCE REFRACTORIES CO.
SNOW SHOE, PA 16874

TELEPHONE 814-387-6811

Date Prepared:
Nov. 19, 1985

Date Revised:

General Classification of Product: CASTABLES — FIRECLAY, HEAVY WEIGHT

Trade Name/Synonym of Product:

HYDRECON 186A
HYDRECON 186ES & LOW IRON
HYDRECON CG54 & LOW IRON
HYDRECON S
HYDRECON PLASTER
LADLECON
HYDRECON 5
HYDRECON 2800
HYDRECON 3000
HYDRECON 3000N

HYDRECON CFC-570
HYDRECON 3100
HYDRECON 3200
HYDRECON 3200-60
HYDRECON 3200-LCV
HYDRECON 3200-S
HYDRECON 3200-LCVS
HYDRECON AR-19
HYDRECON TE-3 and 4

Hazardous Ingredients Section I
Ingredient

Crystalline Silica
Cement Binder

CAS Number
7631-86-9
65997-16-2

Physical Data Section II
Appearance & Color

White to gray granular powder

Odor & Solubility
Odorless, -insoluble in water, but mixes well

-soluble in HF and most strong acids

Fire & Explosion Data Section III
This material is noncombustible. Use extinguishing media appropriate to surrounding area.

Health Hazard Data Section IV
Inhalation of all dusts are hazardous. Crystalline silica when inhaled may cause silicosis. This is a chronic slowly developing

lung disease. The cement binder may cause eye and skin burns.

MSDS 05



Reactivity__________________________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures_______________________Section VI________
Terminate exposure. Flush affected eyes and skin with water. Consult with a physician where felt necessary.

Spill, Leak, and Disposal_____________________________________Section VII__________________
Avoid inhalation of all dusts. Protect eyes and skin. Consult with local, state, and federal authorities on waste removal

regulations.

Special Protection Information__________________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments__________________________________Section IX____________________
Consult with manufacturer on curing, drying, and firing instructions.

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.
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MATERIAL SAFETY DATA SHEET
J.H. FRANCE REFRACTORIES CO.

SNOW SHOE, PA 16874

TELEPHONE 814-387-6811

Date Prepared:
Nov. 19, 1985

Date Revised:

General Classification of Product: CAST ABLE, GUN MIXES

Trade Name/Synonym of Product:

HYDRECON 186ES, GM
HYDRECON981, GM
PHA 1012, GM
SPARTAN 90, GM
FRANCO LITE 21, GM
FRANCO LITE 30, GM, LOW IRON
LT. WT. HYDRECON 512-2000 GM
LT. WT. HYDRECON 2200 GM
LT. WT. HYDRECON 2400 GM
LT. WT. HYDRECON 56-2750 GM
HYDRECON TABCAST, GM

LT. WT. HYDRECON 2900 GM,
LT. WT. HYDRECON CLW 1001, GM
HYDRECON CFC 882, GM
LT. WT. HYDRECON CLW 989, GM
HYDRECON 186 ES, GM, LI
CFC 570/809 GM
CFC 570, Fast Set GM
HYDRECON 5 GM
HYDRECON 3000 GM
HYDRECON 3100 GM
ANDALU CAST GM
HYDRECON AR 19 GM
HYDRECON 3200 GM

Hazardous Ingredients Section I
Ingredient

Crystalline Silica
Cement Binder

CAS Number
7631-86-9
65997-16-2

Physical Data Section II
Appearance & Color

White to Grey granular powder

Odor & Solubility
Odorless, -insoluble in water but mixes well

-soluble in HF and most strong acids

Fire & Explosion Data Section III
This material is noncombustible. Use extinguishing media appropriate to surrounding area.

Health Hazard Data Section IV
Inhalation of all dusts are hazardous. Crystalline silica when inhaled may cause silicosis. This is a chronic slowly developing

lung disease. Cement binder may cause eye and skin burns.

MSDS 04



Reactivity________________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures_______________________________Section VI
Terminate exposure. If affected, consult a physician. Flush eyes and skin with water.

Spill, Leak, and Disposal_______________________________________Section VII________________
Avoid inhalation of all dusts. Protect eyes and skin. Consult with local, state, and federal authorities on waste removal

regulations.

Special Protection Information____________________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments________________________________Section IX___________________
Consult with manufacturer for curing, drying, and firing instructions.

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.

MSDS 04



MATERIAL SAFETY DATA SHEET
J.H. FRANCE REFRACTORIES CO.

SNOW SHOE, PA 16874

TELEPHONE 814-387-6811

Date Prepared: Date Revised:
Nov. 19, 1985

General Classification of Product: CASTABLES, HIGH ALUMINA, HEAVY WEIGHT

Trade Name/Synonym of Product:

HYDRECON 70 'HYDRECON C/A
HYDRECON 85
HYDRECON TABCAST
ANDALU CAST
HYDRECON TABCAST LCV
ANDALU CAST LCV
•HYDRECON CHROMAL LCV (C/A)

Hazardous Ingredients_________________________________Section I
Ingredient CAS Number

Crystalline Silica 7631 -86-9
*Chrome Oxide 1308-38-9
Cement Binder 65997-16-2

Physical Data______________________________________Section II
Appearance & Color

White to Grey granular powder

Odor & Solubility
Odorless, -insoluble in water but mixes well

-soluble in HF and most strong acids

Fire & Explosion Data_________________________________Section III_____
This material is noncombustible. Consult with manufacturer on curing, drying, and firing instructions.

Health Hazard Data___________________________________Section IV______________
Inhalation of all dusts are hazardous. Crystalline silica when inhaled may cause silicosis. This is a chronic slowly developing

lung disease. Cement binder may cause eye and skin burns. Chromium oxide may revert to hexavalent chrome during firing
with other materials (for example, Li, Na, K, Ca, Mg, etc.). Certain water insoluble chromium compounds are carcinogens.
Used product should be disposed of as hazardous waste if hexavalent chromium compounds are detectable.

MSDS 03



Reactivity____________________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures________________________Section VI
Terminate exposure. If affected, consult a physician. Flush eyes and skin with water.

Spill, Leak, and Disposal__________________________________Section VII__________
Avoid inhalation of dusts. Protect eyes and skin. Consult with local, state, and federal authorities on waste removal

regulations.

Special Protection Information________________________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments___________________________Section IX________________
Products having a C/A notation contain trivalent chrome in their as sold form.

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.
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MATERIAL SAFETY DATA SHEET
J.H. FRANCE REFRACTORIES CO.

SNOW SHOE, PA 16874

TELEPHONE 814-387-6811

Date Prepared: Date Revised:
Nov. 19, 1985

General Classification of Product: BRICK, HIGH ALUMINA. CERAMIC AND PHOSPHORIC ACID BOND

Trade Name/Synonym of Product:

TITAN 50% SPARTAN 85B
FRANCO 60% LP SPARTAN 85S
ANDALU 'SPARTAN 85CB
*SPARTAN 75CB SPARTAN 90
SPARTAN 80 SPARTAN 90D
CORINDON "SPARTAN C/A 10
FRANCO 60A BHA
TITAN L *SPARTAN 75CB-L
FRANCITE 70
FRANCITE 70L

Hazardous Ingredients_________________________________Section I
Ingredient CAS Number

Crystalline Silica 7631-86-9
'Phosphoric Acid 7664-38-2

"Chromium Trioxide 1310-72-2

Physical Data_____________________________________Section II
Appearance & Color

Tan, Grey, or Green, Geometric Solid

Odor & Solubility
Odorless, -insoluble in water and most acids

-soluble in Hydrogen Fluoride Acid

Fire & Explosion Data__________________________ _______Section III
This material is noncomoustible. Use extinguishing media appropriate to the surrounding area.

Health Hazard Data______________________________ ____Section IV____________
Inhalation of all dusts are hazardous. Crystalline silica in the lungs can cause silicosis. This is a chronic slowly developing

disease. Phosphoric acid may cause skin and eye irritation. Chromium oxide may revert to the hexavalent form during firing in
service with other materials (for example, Li, Na, K, Ca, Mg, etc.). Certain water insoluble chromium compounds are
carcinogen. Used product should be disposed of as hazardous waste if hexalent chromium compounds are detectable.
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Reactivity_________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures________________________Section VI
Terminate exposure. If affected, consult a physician. Flush eyes and skin with water.

Spill, Leak, and Disposal_________________________Section VII__________
Avoid inhalation of all dusts. Protect eyes. Consult with proper state, local, and federal authorities on waste removal

regulations.

Special Protection Information______________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments_________________________Section IX_____________
Products having a C/A notation contain trivalent chrome.

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.
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Chemical Name: Cemented Carbide Product with Cobalt binder.
Trade Name and Synonyms: All FIELD/RHINO Carbide Grades
Chemical Family: Refractory Metal Carbide
Molecular Weight: N/A

——————————PHYSICAL DATA

Appearance and Odor: Dark
Gray Metal/No Odor

Boiling Point: N/A
Vapor Pressure (mm Hg): N/A
Vapor Density (Air= 1): N/A

Solubility in Water: Insoluble
Specific Gravity (H,0= 1): 11.0 to IS.5
Percent Volatile by Volume: 0
Evaporation rate: N/A
How Best Monitored: Air sample

HAZARDOUS INGREDIENTS

Material
Percent by

Weight
OSHA
PEL

ACGIH
TLV

Tungsten Carbide (limits for 67 - 97% * ——— 5 mg/m!

Tungsten dust)
Cobalt 3-25% * 0.1 mg/m! 0.1 mg/m1

Tantalum Carbide (limits for 0.0 - 50% * 5 mg/m1 5 mg/m1

Tantalum dust)
Chromium Carbide (limits for 0.0-5.1% * 1 mg/m' 0.5 mg/m'

Chromium*+ 3> dust)
Chromiumi*" 0.0-4.5% * 1 mg/m' 0.5 mg/m'
'Depends on grade specifications

HEALTH HAZARD DATA
Routes of Exposure:
Grinding cemented carbide product will produce dust of potentially
hazardous ingredients which can be inhaled, swallowed or come in contact
with the skin or eyes.
Effects of Overexposure:
Inhalation —Dust from grinding can cause irritation of the nose and

throat. It also has the potential for causing transient or
permanent respiratory disease, including occupational
exposed individuals. It is reported that cobalt dust is the most
probable cause of such respiratory diseases. Symptoms
include productive cough, wheezing, shortness of breath,
chest tightness and weight loss. Interstitial fibrosis (lung
scarring) can lead to permanent disability or death. Certain
pulmonary conditions may be aggravated by exposure.

Skin Contact—Can cause irritation or an allergic skin rash due to cobalt
sensitization. Certain skin conditions, such as dry skin, may
be aggravated by exposure.

Eye Contact —Can cause irritation.
Ingestion —Reports outside the industry suggest that ingestion of

significant amounts of cobalt has the potential for causing
blood, heart and other organ problems.

Emergency and First Aid Procedures: Applicable for dusts or mists
Inhalation —If symptoms of pulmonary involvement develop (coughing,

wheezing, shortness of breath, etc.), remove from exposure
and seek medical attention.

Skin Contact—If irritation or rash occurs, thoroughly wash affected area
with soap and water and isolate from exposure. If irritation
or rash persists, seek medical attention.

Eye Contact —If irritation occurs, flush with copious amounts of water. If
irritation persists, seek medical attention.

Ingestion —If substantial quantities are swallowed, dilute with a large
amount of water, induce vomiting and seek medical
attention.

Carcinogenic Assessment (NTP Annual Report, IARC Monographs, other):
None of the components of this material have been identified as known or
suspected carcinogens by NTP, IARC or OSHA.

FIRE AND EXPLOSION HAZARD DATA
Flash Point: N/A Test Method Used: —
Flammable Limits: N/A LEL: — UEL: —
Hard Cemented Carbide Product is not a fire hazard. Dusts generated in
grinding operations may ignite if allowed to accumulate and subjected to an
ignition source.
Extinguishing Media: For powder fires, smother with dry sand, dry dolomite,
ABC type fire extinguisher, or flood with water.

.Pc '
Special Fire Fighting Procedures: For a powder fire confined to a small area,
use a respirator approved for toxic dusts and fumes. For a large fire, fire
fighters should use self-contained breathing apparatus.
Unusual Fire and Explosion Hazards: Dusts may present a fire or explosion
hazard under rate favoring conditions of particle size, dispersion and strong
ignition source. However, this is not expected to be a problem under normal
handling conditions.

REACTIVITY DATA
Stability: Conditions to Avoid: N/A

Unstable
Stable X

Incompatibility: Contact of dust Materials to Avoid: Strong Acids
with strong oxidizers may cause
fire or explosions.

Hazardous Decomposition
Products: None

Hazardous Polymerization:
May Occur
Will Not Occur X

Conditions to Avoid: N/A

SPILL OR LEAK PROCEDURES
Steps to be Taken in Case Material is Released or Spilled: Ventilate area of
spill. Clean up using methods which avoid dust generation such as vacuum
(with appropriate filter to prevent airborne dust levels which exceed the PEL
or TLV), wet dust mop or wet clean-up. If airborne dust is generated, use an
appropriate NIOSH approved respirator.
Waste Disposal Method: Dispose of in accordance with appropriate
government regulations. May be sold as scrap for reclaim.

SPECIAL PROTECTION INFORMATION
Respiratory Protection: Use an appropriate NIOSH approved respirator if
airborne dust concentrations exceed the appropriate PEL or TLV. All
appropriate requirements set forth in 29 CFR 1910.134 should be met.
Ventilation: Use local exhaust ventilation which is adequate to limit personal
sucn equipment is noi'avauaoie use respirators" as"sp«ciiieirin>tfre~.~ ~" " "
Protective Gloves: Protective Gloves or Barrier cream are recommended
when contact with dust or mist is likely. Prior to applying the Barrier cream
or using protective gloves, wash thoroughly.
Other Protective Equipment: N/A
Eye Protection: Safety glasses with side shields or goggles should be worn.

SPECIAL PRECAUTIONS
Precautions to be Taken in Handling and Storage: Maintain good house-
keeping procedures to prevent dust accumulation during grinding. Avoid
dust inhalation and direct skin contact with dust.
Do not strike or impact product with hardened steel hammer or similar device
because of possible fracture/shattering of product. Product should be
pressed if inserted into another metal part or product.
Other Precautions: Clean up using methods which avoid dust generation such
as vacuum (with appropriate filter to prevent airborne dust levels which
exceed the PEL OR TLV), wet dust mop or wet clean-up. If airborne dust is
generated, use an appropriate NIOSH approved respirator.
Wash hands thoroughly after handling, before eating or smoking. Wash
exposed skin at the end of work shift. Do not shake clothing, rags or other
items to remove dust. Dust should be removed by washing or vacuuming
(with appropriate filters) the clothing, rags or other items.
Periodic medical examinations are recommended for individuals regularly
exposed to dust or mist.

In cist of questions please oil
FIELD TOOL SUPPLY CO. Issue Date: 11/85
312-278-1900______________________Supersedes: N/A

Although Field Tool has attempted to provide current and accurate informa-
tion herein, Field Tool makes no representations regarding the accuracy or
completeness of the information and assumes no liability for any loss,
damage, or injury of any kind which may result from or arise out of the use of
or reliance on the information by any person.
It shall be the responsibility of the customer purchasing this product to ensure
that all employees/users of this product be familiar with and trained in the
handling, use and hazards associated with this product as contained herein.
This responsibility shall also extend directly to the user.
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Div. of
Marco Holding Co.

MATERIAL SAFETY
DATA SHEET______
CEMENTED CARBIDE PRODUCT WITH COBALT BINDER

WARNING
CEMENTED CARBIDE PRODUCT

Contains one or more of the following substances: Tung-
sten Carbide, Cobalt, Tantalum Carbide, Chromium
Carbide, Chromium, Molybdenum Carbide, Molybde-
num, or Vanadium Carbide.

Read Material Safety Data Sheet for applicable carbide grade before
grinding product.
WARNING: GRINDING OF THIS PRODUCT WILL PRODUCE
DUST OF POTENTIALLY HAZARDOUS INGREDIENTS.
Dust from grinding this product can cause nose, throat, skin and eye
irritation and temporary or permanent respiratory disease in a small

percentage of exposed individuals. Permanent respiratory disease can
lead to disability or death. Coolant mist from wet grinding may con-
tain dust.
Avoid breathing dust or mist. • Use protective devices.
Avoid prolonged skin contact with dust or mist.
Use adequate ventilation when grinding.
Maintain dust level below OSHA and ACG1H levels.
Wash hands thoroughly after handling, before eating or smoking.
Dispose of materials according to local, state and/or
federal regulations.

DETAILS INSIDE



1MRIE-GIELOW, INC.
2823 PAPIN STREET • ST. LOUIS, MISSOURI 63103

(314)772-4200 • TWX 910-761-1087

Mr. Dave Cornell September 6, 1985
Cerro Copper Products
P.O. Box 681
East St. Louis, MO 62202

Ref: Manville - MSDS
No. 3111 - Rev. #2 - dtd. 5/13/85
No. 3121 - "
No. 3138 - "

Enclosed is Manville's Material Safety Data Sheet. Be-
cause Refractory Ceramic Fibers are not currently regulated
in the occupational environment by any Federal or State Health
Agency, Manville Corporation has established work place guide-
lines and have data from monitoring exposure levels where re-
fractory fiber products are manufactured. Please refer to
Pages 6 thru 10 of the enclosed Manville Brochure titled
"Health and Safety Aspects of Refractory Ceramic Fibers",
numbered HSE-66 5-85. These same precautionary procedures are
recommended at your facility.

Two (2) known investigations which studied the effects of
Refractory Ceramic Fibers on laboratory animals have essential-
ly been completed, see Pages 4 and 5, HSE-66 5-85. The results
of these tests suggest further investigation and work place
caution. Two (2) new studies, one in Europe and the other in
the United States, are in the initial planning stages to study
the effects on Ceramic Fiber manufacturing workers; not animals,
Results of these new tests are not expected for 3-5 years; how-
ever, any new information developed by Manville will be forwar-
ded by us to you immmediately.

Thank you for your Refractory Ceramic Fiber business. We
hope to continue to be your Refractory Ceramic Fiber supplier.

Very truly yours,

Kenneth D. Gielow

STOCKING FOR:
BELDEN BRICK CO. JOHNS-MANVILLE AND KAISER REFRACTORIES PENNWALT CORROSION ENG. DIV.

REED GUNCRETE EQUIPMENT CUSHION CUT DIAMOND BLADES
MANVIULC LICENSED Z-BLOK* REFRACTORY FISER UOOUU FABRICATORS



MATERIAL SAFETY DATA SHEET

No- 3111
Dete Rervti

Rev. No.: 2
OB/13/85

Manville
HMA KM HAZAMO aTMMOLT

i NMA 704 tar •>•*!•< lallpMI

I •MQUCT KNtNTOCATtOM

Trade Namels) ;CERAFELT
Generic , Nama: REFRACTORY CERAMIC FIBER INSULATION

>l Name: ALUMINA SILICA

Manufacturer MANVILLE BUILDING MATERIALS CORP.
. Address: P . 0. BOX 51O8

City. DENVER State CO

CAS r. NONE ASSIGNED
: MIXTURE

Telephone: (303)i7»-3UO

Zip: »0217

IL PRODUCT MOHBMBtr*

INGREDIENT NAME CAS NUMBER PERMISSIBLE
EXPOSURE LIMIT

REFRACTORY CERAMIC FIBER
PHENOLFORMALDEHYDE RESIN (CURED)

CRYSTALLINE SILICA (CRISTOBALITE) WILL FORM AFTER SERVICE AT
TEMPERATURES >iOOO'C THE "AFTER SERVICE* DUSTS WILL
TYPICALLY CONTAIN >2OX CRISTOBALITE.

•MANVILLE WORKPLACE EXPOSURE GUIDELINE.

NONE
2S1O4-B5-6

144«4-4«-1

9/2

>2O

2F/CC

1/2((10NG/M'
(%SIOt+2))

M. PHYSICAL DAT A

Appearance and Odor: FELTED BLANKET-SLIGHT PHENOLIC ODOR.

Boiling Point NA
! Vapor Pressure: NA

Water Solubility M NIL
Vapor Density lAir=1l : NA

Evaporation Rate (NA «
Specific Gravity (water « 1 » : 2.6
Melting Point >25CO* f
% Volatile by Volume: NIL

NA

IV, DATA

Flash Point (Method) NONFLAMMABLE
Flammable Limits: LEL NA % UCU NA %
Extinguishing Madia: NA
Unueual Fire or Explosion Haiards: NONE

teeoiil >ire-Fighting Procedures: NONE

NFPA Flammable/Combustible Liquid Cleuiflcetion: NA
Auto-Ignition Temperature: NA

V. HEALTH HAZAMW
Summary THIS PRODUCT IS UNDER INVESTIGATION AS A POSSIBLE ANIMAL CARCINOGEN. ANIMAL STUDIES TO DATE
ARE INCONCLUSIVE. EXPOSURES TO OUST FROM THIS PRODUCT SHOULD BE MINIMIZED UNTIL FURTHER ANIMAL AND
HUMAN STUDIES ARE COMPLETE.
THIS PRODUCT IS SUSPECTED TO BE AN ANIMAL CARCINOGEN.

Medical conditions which may b« aggravated: PRE-EXISTING UPPER RESPIRATORY AND LUNG DISEASES SUCH AS.BUT
NOT LIMITED TO. BRONCHITIS. EMPHYSEMA AND ASTHMA.
Target Organic) : LUNG AND SKIN

Health Effects: IRRITATION OF SKIN AND UPPER RESPIRATORY SYSTEM.

Chronic Health Effects NO HUMAN EXPOSURE STUDIES WITH THIS PRODUCT HAVE BEEN REPORTED. AFTER SERVICE
DUSTS CONTAIN CRISTOBALITE. PROLONGED EXPOSURE TO "AFTER SERVICE1 DUSTS MAY CAUSE LUNG DISEASE
(SIL1COSIS).

Primary Entry RouteU) : INHALATION AND SKIN CONTACT.

.nev. M* 022SI. Tki« r«»rMM*«
MSOS 'O«M Hfv 02/ i
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V. HEALTH HAZARDS B. Sioae/AymettMM of Overexposure
intaetetkxt IRRITATION OR TICKLE IN THROAT AND NOSE.

Contact TEMPORARY IRRITATION OR RASH.

Abeorptforc NA

lageetion: MAY CAUSE TEMPORARY IRRITATION OF GI TRACT.
Eye* TEMPORARY IRRITATION OR INFLAMMATION.

V. HEALTH HAZARDS C. Firat AJd/Cwtergeney
Inhalation: REMOVE TO FRESH A I R . OR INK WATER TO CLEAR THROAT AND BLOW NOSE.

Skin Contact WASH AFFECTED AREAS GENTLY WITH SOAP AND WARM WATER.

Skin Abeorptiort NA

NA

Eyes: FLUSH EYES WITH COPIOUS QUANTITIES OF WATER A MINIMUM OF 19 MINUTES. IF IRRITATION PERSISTS
CONSULT A PHYSICIAN

VL BEACTWITTf DATA

MATERIAL IS STABLE HAZARDOUS POLYMERIZATION CANNOT OCCUR.
Chemical Incompatibilities: HYDROFLUORIC ACID
Condition* to Avoid: NONE IN DESIGNED USE.

Hazardous Decomposition Products: NONE HAVE BEEN DETERMINED.

VH. 8MUOftlfiAK
Procedures for Spill/L«*fc VACUUM CLEAN OUST WITH EQUIPMENT FITTED WITH HEPA FILTER. IF SWEEPING IS
NECESSARY USE A DUST SUPPRESSANT.

Waste Management WASTES GENERATED DURING APPLICATION. DEMOLITION. BREAKAGE OR SPILLAGE ARE NOT
HAZARDOUS PASTES AS DEFINED BY RCRA(40 CFR PART 261). COMPLY WITH FEDERAL. STATE AND LOCAL
REGULATIONS METHOD OF DISPOSAL-LANDFILL. RQ-N/A.

| VML SPECIAL mplSCnOM IMFOHMATiOl*
Goggles: (iOJGLES OR FACE SHIELD ARE RECOMMENDED PARTICULARLY WHEN WORKING OVERHEAD.
Gloves: NOT NORMALLY REQUIRED.
Respirator 3M99OO OR EQUIVALENT FOR EXPOSURES BETWEEN 2F/CC AND 5F/CC AND/OR UP TO 10 TIMES
CRISTOBuLITE PEL. SURVIVAIR FULL FACE PIECE 1O9O-OO OR EQUIVALENT ABOVE THESE CONDITIONS.
Ventilation: USE ADEQUATE EXHAUST VENTILLATION WHEN INSTALLING. USE DUST COLLECTION WHEN TEARING OUT

Other. ABOVE 50F/CC AND/OR 100 TIMES THE CRISTOBALITE PEL USE MSA 01-OO-O6 FUCtx FACE PIECE TYPE C
SUPPLIED-AJR RESPIRATOR OR EQUIVALENT. ~"̂ _̂_̂ ^ '
Spsoial Considerations for repair/maintenance of contaminated equipment USEPHUPtK WtSPIRATOHY PROTECTION.

| _______•• ______ix. ___
Storage Segregation Hazard Classes: NA

• •• ALWAYS SCQREOATC NATIRXAUS IV MAJO* HAZARD CUSS «••
Handling/Storage KEEP MATERIAL DRY

Spental Worttpleeej Engineering Controle: ADEQUATE VENTILLATION TO KEEP DUST LEVEL TO BELOW PEL/TLV.

Other FOR ADDITIONAL INFORMATION. REFER TO MANVILLE SERVICE CORP BULLETIN HSE-CSB. AVAILABLE FROM
HEALTH.SAFETY & ENVIRONMENT OEPT..MANVILLE SERVICE CORPORATION, P.O.BOX 5106. DENVER. CO B0217

Prepared/Revised by: KENNETH A ROBERTS Title: MGR.. ENVIRONMENTAL SERVICES

As of the date of prtpar*tion of this document the foregoing information is believed to be accurate end is provided m
good faith to comply with applicable federal and state lawUl However, no warranty or representation with respect to such
information is intended or given



/\ MATERIAL SAFETY DATA SHEET

No.: 3121
Data Mwti

Rev. No: 2
05/13/88 Manville

NF»A nill MAZANDSYMOOU
••• NWA 704 tor eMattX Itele-eM

i PtwoucT netmncATiON
Trad* Namets) CERAFIBER
Generic Name: REFRACTORY CERAMIC FIBER INSULATION
Chemical Name: ALUMINA SILICA

NtoMtfacturerMANVlLLE BUILDING MATERIALS CORP.
Address: P 0.80X S1O6

City. DENVER State CO

CAS * NONE ASSIGNED
Former MIXTURE

Telephone: (303)878-3120

Zip: 80217

PERMISSIBLE
EXPOSURE LIMITINGREDIENT NAME CAS NUMBER

REFRACTORY CERAMIC FIBER

CRYSTALLINE SILICA (CRISTOBALITE) WILL FORM AFTER SERVICE AT
TEMPERATURES >1OOO'C. THE -AFTER SERVICE* OUSTS WILL
TYPICALLY CONTAIN>20% CRISTOBALITE.

•MANVILLE WORKPLACE EXPOSURE GUIDELINE.

NONE

144S4-4C-1

100

>20

2F/CC*

1/2K10MG/M')/
(%SIOt+2»

Ht PHYSICAL DATA

Appearance and Odor WHITE FIBER-NO ODOR.

Boiling Point NA
Vapor Pressure: NA

\Mat«ir Solubility (%) . NIL
Vapor Dansity lAir=1) : NA

Evaporation Rata (NA
Spa«ific Gravity twatcr > 1 )
Mating Point >2SOO* F
% Votattto by VOMNM: NIL

= 1 I : NA
2.6

X2SKMOATA

Fla«h Point (Method) NONFLAMMABLE
Flammabla Limits: LEL. NA % UEL NA %
Extlngutrting Madia NA
tfnutuil Fira or Explosion Hazard*: NONE

tpaclal Fira-Fighting Procedures: NONE

NFPA Flammatoia/Combwatlbla Liquid Ciaavficatioit NA
Auto-lgpitkMi

V. MML1M NAZMM
Symmary. THIS PRODUCT IS UNDER INVESTIGATION AS A POSSIBLE ANIMAL CARCINOGEN. ANIMAL STUDIES TO DATE
ARE INCONCLUSIVE. EXPOSURES TO DUST FROM THIS PRODUCT SHOULD BE MINIMIZED UNTIL FURTHER ANIMAL AND
HUMAN STUDIES ARE COMPLETE.
THIS PRODUCT IS SUSPECTED TO BE AN ANIMAL CARCINOGEN.

Medical! conditions which may ba aggravated: PRE-EXISTING UPPER RESPIRATORY AND LUNG DISEASES SUCH AS.BUT
NOT LIMITED TO. BRONCHITIS. fMPHVSIMA AND ASTHMA.
Target OroanU) : LUNG AND SKIN

Health Effects: IRRITATION OF SKIN AND UPPIR RESPIRATORY SYSTEM.

Chronic Health Effect*: NO HUMAN EXPOSURE STUDIES WITH THIS PRODUCT HAVE BEEN REPORTED. AFTER SERVICE
DUSTS CONTAIN CRISTOBALITE. PROLONGED EXPOSURE TO 'AFTER SERVICE* OUSTS MAY CAUSE LUNG DISEASE
(SILICOSIS).

Primary Entry Routat*) : INHALATION AND SKIN CONTACT.

I*——..-•A toan Meti»»ita.i F.re. »r*i*»cut»ft *•••€.. MA 021SI Thi» fiprmud
MSO5



EJUflBER MSDS: 3121 Rev i /P.?« 2

V. HEALTH HAZARDS B. Signa/Symptoms of Overegpoeure ~

nrtaiation: IRRITATION OR TICKLE IN THROAT AND NOSE.

ikin Contact TEMPORARY IRRITATION OR RASH.

ik.in Absorption: NA

MAY CAUSE TEMPORARY IRRITATION OF GI TRACT.

TEMPORARY IRRITATION OR INFLAMMATION.

V. HEALTH HAZAH06 C Rrrt AWsaaergericy

lihalAtkMt: REMOVE TO FRESH A I R . DRINK WATER TO CLEAR THROAT AND BLOW NOSE.

SUn Contact HASH AFFECTED AREAS GENTLY WITH SOAP AND WARM WATER.

Skin Absorption NA

Ingeettoac NA

Eyes: FLUSH E Y E S WITH COPIOUS QUANTITIES OF WATER A MINIMUM OF 15 MINUTES. IF IRRITATION PERSISTS
CONSULT A PHYSICIAN.

j • " Vt fts-ACTlVITY PATA ~

MATERIAL IS STABLE HAZARDOUS POLYMERIZATION CANNOT OCCUR.
Chemical Incompatibilities: HYDROFLUORIC ACID
Condition* to Avoid: NONE IN DESIGNED USE.

Hazardous Decomposition Products: NONE HAVE BEEN DETERMINED.

|___________________________va BPsU. OK UEAK_______________________________
Procedures for Spill/Leak: VACUUM CLEAN DUST WITH EQUIPMENT FITTED WITH HEPA FILTER. IF SWEEPING li
NECESSARY USE A OUST SUPPRESSANT.

Waste Management WASTES GENERATED DURING APPLICATION. DEMOLITION. BREAKAGE OR SPILLAGE ARE NOT
HAZARDOUS WASTES AS DEFINED BY RCRAUO CFR PART 26t). COMPLY WITH FEDERAL. STATE AND LOCAL
REGULATIONS METHOD OF DISPOSAL-LANDFILL. RQ-N/A.

. SPECUU.PnoncTioM IMPOMISATIOM
Goggles GOGGLES OR FACE SHIELD ARE RECOMMENDED PARTICULARLY WHEN WORKING OVERHEAD.
Gloves: NOT NORMALLY REQUIRED.
Respirator: 3M99OO OR EQUIVALENT FOR EXPOSURES BETWEEN 2F/CC AND SF/CC AND/OR UP TO 1O TIMES
CRISTOBALITE PEL SURVIVAIR FULL FACE PIECE 10BO-OO OR EQUIVALENT ABOVE THESE CONCENTRATIONS

j Ventilation USE ADEQUATE EXHAUST VENTILLATION WHEN INSTALLING. USE DUST COLLECTION WHEN TEARING OoT

' Other ABOVE 5OF/CC AND/OR 1OO TIMES THE CRISTOBALITE PEL USE MSA Ol-OO-Ofi FULL FACE PIECE TYPE C
SUPPLIED-AIR RESPIRATOR OR EQUIVALENT.

i Special Considerations for repair/maintenance of contaminated eajufeNnent USE PROPER RESPIRATORY PROTECTION

I
Storage Segregation Hazard Classes: NA

*** ALMA'S SCGftCQATI HATIRXALS IY HMOR HAZMtt CUM •••
Handling/Storage: KEEP MATERIAL DRY

Spent a 1 workplace) Eng«ne*rtng Controls: ADEQUATE VENTILLATION TO KEEP DUST LEVEL TO BELOW PCL/TLV

I Other F0f> ADDITIONAL INFORMATION. REFER TO MANVILLE SERVICE CORP BULLETIN HSE-66B. AVAILABLE fPOtt
HEALTH.-SAFETY & ENVIRONMENT DEPT..MANVILLE SERVICE CORPORATION. P.O.BOX S1O6. DENVER. CO 802n

i ! ____________________________________________________________________________ _
•I———————
I I Prepared/Revised by: KENNETH A . ROBERTS Title: MGR. . ENVIRONMENTAL SERVICES

t As ot the dale ot preparttion of this document, the foregoing information is believed to be accurate and is prodded
good ttitri to comply wiih applicable federal and state tawU). However, no warranty or reprtsentauon wtn rvtpec^

i mtormatrar is mtendea or given. MSC<



Refractory ceramic fiber is a synthetic amorphous glassy
alumina silica product which is created from molten
masses of raw materials under highly controlled condi-
tions. This family of fibers is manufactured by Manville
and marketed under the trade names of Cerawool™,
Cerafiber®, Cerachrome™, Cerachem™, Cerafelt™, and
Kem*star™.

This bulletin cancels bulletin IND-493, dated July 1983.



Refractory ceramic fiber (RCF) has been produced in
commercial quantities for about 25 years. Because of this
relatively short history, we feel that it is necessary to
establish through testing whether or not the health effects
of these fibers are identical to those reported for glass and
rockwool fibers. The RCF industry, through the auspices
of the Thermal Insulation Manufacturers Association
(TIMA), is sponsoring animal inhalation studies as well as
epidemiological studies of workers in the industry. Until
such time as definitive answers are available, it is
advisable to follow certain common sense work practices
designed to minimize exposure. These recommendations
and the reasons for them will be covered in appropriate
sections of this publication.

Skin Irritation

Refractory ceramic fiber and most glass fibers are very
similar in their ability to cause skin and upper respiratory
irritation. SKIN IRRITATION is experienced by some
workers in refractory fiber manufacturing facilities as well
as some people working with refractory fiber-containing
materials. This skin irritation and possible inflammation is
a mechanical reaction due to sharp, broken ends of fiber
that rub or become embedded in the outer layer of the
skin. Skin reactions vary directly with the size and the
stiffness of the fiber handled, with fibers of large diameter
(greater than 5 micrometers) being more likely to cause
irritation and itching. Irritation normally does not persist
for any length of time and can be relieved by washing
exposed skin areas gently in warm water with mild soap.

Some individuals may be more sensitive to irritation from
refractory ceramic fiber than are others, and a relatively
small number may be forced to seek other types of
employment. The vast majority of workers, however, can
control skin irritation by following the work practices
outlined at the end of this bulletin.

Upper Respiratory Irritation

It is possible that some workers may experience temporary
UPPER RESPIRATORY IRRITATION (that is, scratchiness

or burning of the nose or throat) if airborne refractory
fibers are generated during manufacture or handling of
refractory fiber-containing products. Like skin irritation,
upper respiratory irritation is a mechanical reaction to
sharp, broken fibers. It is not an allergic reaction and
the irritation does not persist.

Unprotected exposures to high concentrations of airborne
refractory ceramic fiber may produce a transitory condi-
tion, usually manifested by coughing or wheezing. Careful
attention to housekeeping and proper work practices can
effectively control airborne refractory ceramic fiber
concentrations to prevent this upper respiratory irritation.
The effects subside soon after the worker is removed
from exposure and have no known long-lasting impact
on health.

After Service

Refractory ceramic fiber which has been in service at
elevated temperatures (greater than 1000°C) may undergo
partial conversion to cristobalite, a form of crystalline
silica which can cause respiratory disease (silicosis). This
is a consequence of the crystallization or devitrification of
the fibers which occurs at high temperatures. The amount
of cristobalite which is formed, the size of the individual
crystallites and the nature of the matrix in which they
are embedded are all a function of the temperature and the
length of time the fiber has been heated.

Under normal use conditions, refractory ceramic fiber will
generally be exposed to a temperature gradient. Conse-
quently it is most probable that only the fiber nearest the
hot surface will have an appreciable cristobalite content.
It is also possible that the devitrified cristobalite-contain-
ing fiber will be more friable and therefore may generate a
larger amount of dust when fiber is removed from a high
temperature application. Experiments have not yet been
conducted to ascertain whether or not these devitrified
fibers are biologically active in animals.

For these reasons particular care should be taken during
the "tear-out" of refractory ceramic fiber linings to



minimize generation of dust. Adherence to proper meth-
ods of dust suppression and control is imperative. The
most prudent approach is to treat devitrified fibers as free
crystalline silica. Even with adequate control, Manville
recommends that a respirator approved by NIOSH for
protection against pneumoconiosis-producing dusts be
used by all workers in the area during removal operations.

Medical and Scientific Studies

There are no known published reports in medical
literature dealing with the health experience of people
who work with refractory ceramic fibers. Two studies,
one in Europe and the other in the United States, are in
the initial planning stages to study the health of workers
involved in the manufacturing of refractory ceramic
fibers. Initial results from those studies will be available
in three to five years.

There are two known investigations which have studied
the effects of refractory ceramic fibers on animals. An
investigation by Davis, et al, in Edinburgh has been
completed and published1. The other study is nearing
completion at the Los Alamos National Laboratories2

and should be available for publication within the next
year. Summaries of the results of the Davis study and
an interim report of the Los Alamos study will be
covered below.

In his experiments, Davis injected refractory ceramic
fibers into the abdomens of 32 rats. Intraperitoneal
injection of fiber bypasses all of the animals' natural
defenses and is used as an indicator of the relative
biological activity of fibrous materials, although it
does not duplicate any type of human exposure. In this
experiment, three of the 32 animals developed primary
abdominal tumors. Depending on the dose, scientists have
found some tumor formation when injecting virtually all
types of fibers directly into the abdomen. Such results
from intraperitoneal injections have been found no matter
what the experience has been in inhalation experiments.

Davis also exposed forty-eight rats to refractory ceramic
fiber by inhalation for seven hours a day, five days a week,
over a period of 224 days. The airborne dose of fibers
longer than 5 microns was reported to be 95 fibers/cc.

Animals sacrificed at the end of the study were reported
to have an average of 5% pulmonary fibrosis. At the end
of the study, eight of the rats were found to have tumors
with three animals demonstrating lung carcinomas.

The fibrosis and carcinoma found in the Davis study by
inhalation were not expected and clearly point to the need
for further study, while raising the normal level
of concern.

In 1979, a large scale animal exposure experiment was
begun at the Los Alamos National Laboratories involving
several types of man-made fibers, including refractory
ceramic fiber. In the Los Alamos study, two animal
models were used—rats and hamsters. The rats were of a
different strain than the ones used in the Davis study
mentioned above. The Los Alamos study is not yet
complete; results to date concerning refractory ceramic
fiber will be summarized here and updated when the study
is completed.

To date, inhalation experiments involving rats show no
cancer or fibrosis in twenty-five animals examined; this
conflicts sharply thus far with the Davis study. Inhalation
experiments on hamsters showed one cancer (meso-
thelioma) in fifty animals, but no fibrosis was observed.
One of 157 control animals developed a spontaneous
tumor without exposure to fibers. The exposures were
conducted at 200 f/cc, 6 hours a day, 5 days a week, for
24 months.

The researchers at Los Alamos also performed intra-
peritoneal injections of refractory ceramic fiber using both
hamsters and rats. Most of the hamsters did not tolerate
the initial injection of the fiber into their abdomens and
died immediately after injection. Of the five animals so far
reported who survived the injection, no turmors were
found. Nineteen of the twenty-two rats examined devel-
oped tumors (primarily mesotheliomas) after intra-
peritoneal injection of refractory ceramic fiber. This result
was very different from the results obtained by Davis.

While the results from the Davis and Los Alamos studies
are conflicting in many ways, there is little doubt a higher
level of caution now exists about the possible health
implications of exposure to refractory ceramic fiber. In
order to help clarify some of the uncertainties raised, new



studies have been designed and funded by TIMA to study
the human experience as well as further animal studies
with refractory ceramic fibers. This effort will begin in
late 1985 and begin producing results in three to five
years. Until more is known about the possible health
effects of refractory ceramic fiber, care should be taken
when using these products as detailed in this document.

Recommended Handling Procedures

Occupational Exposure Guidelines/Limits

Refractory ceramic fiber (RCF) is not currently regulated
in the occupational environment by any Federal or State
health agency. The Manville Corporation has established a
workplace exposure guideline (WEG) of 2.0 fibers/cubic
centimeter (f/cc) as a result of the medical and scientific
findings available at this time. The WEG refers to an
airborne concentration of a substance, time weighted for
a 7 to 8 hour workday and a 40 hour workweek, under
which it is believed that nearly all workers may be
repeatedly exposed day after day without adverse
health effects. No employee should work without protec-
tion in environments where the airborne concentrations
exceed 10 f/cc even for short periods of time.

Industrial hygiene monitoring data obtained on a regular
basis at Manville locations where RCF products are
manufactured, show that the exposures are well below the
WEG of 2.0 f/cc. In fact, the majority of these exposures
are below 0.5 f/cc.

Industrial hygiene monitoring data obtained under typical
field conditions indicate that in confined areas with poor
exhaust ventilation it is entirely possible to exceed the
WEG of 2.0 f/cc. In such situations, temporary exhaust
ventilation should be installed. If this is not feasible, the
use of respiratory protection and specified work practices
must be required, as detailed elsewhere in this document.

Refractory ceramic fiber poses an additional health
concern after the product has been in service. Crystalline
silica in the form of cristobalite is formed. Typically, bulk

material contains greater than 20 per cent cristobalite
while respirable gravimetric samples contain greater than
15 per cent cristobalite. Cristobalite exposures may cause
lung disease (silicosis) if overexposure occurs. The
Occupational Safety and Health Administration (OSHA).
United States Department of Labor regulates exposures to
cristobalite under 29 CFR 1910.1000. table Z-3 - Mineral
Dusts. One half the value calculated from the mass
formula, (10mg/m3) / (% SiO2 + 2), is used to determine
the appropriate permissible exposure limit, i.e. 18%
cristobalite 16 (10)/(18 + 2) = 0.25 mg/m3.

Recommended Work Practices

The procedures recommended in the following section are
good practices that apply when working where all types of
dust can be generated. However, even though it is thought
that they apply in only a fraction of the conditions
expected with the use of RCF products, some recommen-
dations are given for work environments where industrial
hygiene measurements exceed values given elsewhere in
this document. Also, some recommendations are only
applicable to after service work with these products.

Loose Clothing. Wearing long-sleeved shirts and blouses,
loose at the neck and wrists, along with long pants and
caps will protect skin areas from coming in contact with
refractory ceramic fiber. Loose clothing also helps prevent
fiber from rubbing into the skin. Depending on job
conditions, gloves may be necessary.

Minimize Dust. Mechanical dust collection systems
should be used whenever refractory ceramic fiber mate-
rials are machine sawed or sanded. Handling and cutting
should be done in a manner that will create the least
amount of airborne dust.

Skin Irritation. If refractory ceramic fiber particles
accumulate on exposed skin areas, do not rub or scratch.
Remove the particles by washing the skin thoroughly but
gently with warm water and mild soap. Using a good
commercial skin cream or lotion after washing may
be helpful.



Eye Protection. Safety glasses, goggles, or face shields
should be worn whenever refractory ceramic fiber mate-
rials are being applied overhead or in areas where loose
particles may get into the eyes.

Respirators. Respiratory protection must be worn to
protect against breathing air contaminated with potentially
harmful materials such as refractory ceramic fiber and
cristobalite. Acceptable respirators are those approved by
NIOSH for usage in specific airborne concentrations.

Refractory Ceramic Fiber Exposure Respirators

Concentration Respirator
2.0-5.0 f/cc 3M 9900 or equivalent.
5.0 - 50.0 f/cc Survivair full face piece with high

efficiency filter 1090-00 or
equivalent.

>50.0 f/cc MS A 01-00-06 full face piece type
C supplied-air or equivalent.
OSHA approved air source
required.

Cristobalite Exposure Respirators

Concentration
up to 10 times PEL*
10 to 100 times PEL*

> 100 times PEL*

Respirator
3M 9900 or equivalent.
Survivair full face piece with high
efficiency filter 1090-00 or
equivalent.
MSA 01-00-06 full face piece type
C supplied-air of equivalent.
OSHA approved air source
required.

"PEL = permissible exposure limit (OSHA) See Occupation Exposure Guidelines/Limit
section of this document.

Respirator users should be instructed as to the proper use
of respirators and their limitations, and must be fit-tested
to assess the quality of fit. To test the respirator, cover
the air inlets with the palm of the hand, inhale so the
facepiece collapses slightly, then hold breath for a few
seconds to see that it remains collapsed and there are no
leaks. Another method is to place a substance with a
distinct odor or taste near the respirator seal. It should be
undetectable if the respirator fits well.

Disposable respirators should be discarded when soiled or
when breathing resistance is noticed by the wearer. Non-
disposables must be regularly cleaned, inspected and
maintained.

A wearer of respiratory protection experiencing breathing
difficulty while using respirators should be evaluated by a
physician to determine the ability of the worker to wear a
respirator.

Personal Protective Equipment. In work situations in
which engineering controls and/or local exhaust ventilation
are either technically not feasible or insufficient to reduce
the airborne concentrations of refractory ceramic fibers to
below a time weighted average of 2 f/cc, the following
clothing guidelines are recommended:

1. Special clothing. Provide and require the use of special
clothing, such as coveralls or similar whole-body clothing,
head coverings, gloves, and foot coverings for any
employee exposed to airborne concentrations of refractory
ceramic fibers which exceed a ceiling of 10 f/cc. Provide
changing rooms for employees working regularly in such
an environment.

2. Clothes lockers. Provide two separate lockers or
containers for each employee, so separated or isolated as
to prevent contamination of the employee's street clothes
from work clothes.



3. Laundering. Laundering of clothing contaminated with
refractory ceramic fibers shall be done so as to prevent the
release of airborne fibers in excess of the 2.0 f/cc WEG.

Housekeeping. Avoid unnecessary rehandling of scrap
materials by keeping waste disposal equipment as close to
working areas as possible. Don't let scrap material and
debris pile up on floors and other surfaces. Follow an
organized housekeeping program at all times. Vacuum
dust with equipment fitted with HEPA filter. If sweeping
is necessary, use a dust suppressant.

Waste Management. Wastes generated during application,
demolition, breakage or spillage are not hazardous wastes
as defined by RCRA (40 CFR Part 261). Comply with
federal, state and local regulations. Method of disposal -
landfill. RQ - N/A.

Footnotes
1. J.M.G. Davis, J. Addison, R.E. Bolton, K. Donaldson,
A.D. Jones & A. Wright, "The Pathogenic Effects of
Fibrous Ceramic Aluminum Silicate Glass Administered to
Rats by Inhalation or Peritoneal Injection," Biological
Effects of Man-made Mineral Fibres, Vol. 2, p. 303.

2. D.M. Smith, Principal Investigator; Interim Progress
Report to Medical Scientific Committee of TIMA. Per-
sonal communication dated March 29, 1985.
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U.S. DEPARTMENT OF LABOR
Occupational Safety and Health Administration

MATERIAL SAFETY DATA SHEET

Form Approved
OMB No. 4 4 - R 1 3 8 7

Required under USDL Safety and Health Regulations for Ship Repairing,
Shipbuilding, and Shipbreaking (29 CFR 1915, 1916. 1917)

SECTION I
MANUFACTURER'S NAME

CONOCO INC.
EMERGENCY TELEPHONE NO.

(405) 767-3456
JRESS Itfumber.Streei. City. Slate, and ZIP Code) . _ . ,_.iQO South fine, Pbnca City. Oklahoma 74601

CHEMICAL NAME AND SYNONYMS
Lubricating & Hydraulic Oil

CHEMICAL FAMILY
Petroleum Hydrocarbon

• ] ( . , i . t t , U K )
FORMULA

Various Hydrocarbons

SECTION II - HAZARDOUS INGREDIENTS
PAINTS. PRESERVATIVES. & SOLVENTS

PIGMENTS None

CATALYST "

VEHICLE II

SOLVENTS M

ADDITIVES II

OTHERS »

% TLV
(Unin) ALLOYS AND METALLIC COATINGS

BASE METAL None

ALLOYS 11

METALLIC COATINGS n

FILLER METAL
PLUS COATING OR CORE FLUX "
OTHERS M

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES

None

%

%

TV.V
(Umtil

TLV
(Unit!)

SECTION III - PHYSICAL DATA
BOILING POINT (°F.) .Initial. SPECIFIC GRAVITY (HjO-1)

VAPOR PRESSURE (mm Nil , VOLATILE
BY VOLUME (%1

VAPOR DENSITY (AIR-1) NA EVAPORATION RATE
(———————————— -1) Ni l

SOLUBILITY IN WATER Negligibli
APPEARANCE AND ODOR Light brown viscous liquid - slight odor

SECTION IV • FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Mctnoa uuo)

380-440° P. COC FLAMMABLE LIMITS L.I

EXTINGUISHING MEDIA
Water Spray, Foam, Carbon Dioxide, Dry Chemical
SPECIAL FIRE FIGHTING PROCEDURES
Do not enter fire area without proper protective equipment, including self-
contained breathing apparatus.
UNUSUAL FIRE ANO EXPLOSION HAZARDS

None

PAGE (1) (Continued on reverie tide) Form OSHA 20
*•«. Mty 71



SECTION V - HEALTH HAZARD DATA
T H H E i M O L O L I M I T VALUE

None established.EFFECTS OF OVEREXPOSURE Not considered C6 be TOXIC orally or denaflily; may cause eye
I r r i t a t ion . May cause skin irritation on prolonged or repeated contact.
Excessive inhalation of mists & vapors may cause pulmonary disorders.

EMERGENCY AND FIRST AID PROCEDURES In case of eye contact, wash thoroughly with fresh watt
for at least 15 minutes and get medical at tention. Skin contact--wash thoroughly
w i t h soap and water. Kemove grossly contaminated clothing and wash before re-use.
G r o s s l y contaminated leather shoes should be discarded. If large amount of
material is swallowed, Induce vomiting and call a physician.

SECTION VI - REACTIVITY DATA
S T A B I L I T Y ^

51

MSTABLE

PABLE

INCOMPAT ABILITY (Materials to avoid)
X

Strong

CONDITIONS TO AVOID

oxidizing materials , heat, flame.
HAZARDOUS DECOMPOSITION PRODUCTS Normal combustion forms carbon dioxide and water vnpor;
incomplete combustion may produce carbon monoxide.

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR X

CONDITIONS TO AVOID

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Clean UP promptly by absorption in clay or earth.

WASTE DISPOSAL METHOD

Controlled incineration, store for professional removal and disposal. Avoid

drainage into sewer unless it Is specifically designed to handle hydrocarbons.

SECTION VIII
H l S P l M A T U R Y PROTECTION fSpecifv lyp(/

- SPECIAL PROTECTION INFORMATION

None required
LOCAL EXHAUST

MECHANICAL /General)
Normal

P H O T t C T I V E ULOVES
None required.

OTHtR I'HOTECTIVE EQUIPMENT

shop ventilation
EVE PROTECTION

None required.

SPSTCIAL

OTHER

None required.

SECTION IX - SPECIAL PRECAUTIONS
P H I C A U T I O N S " '"• - -•- - -• ••• • • - - - - • •-•- - - - - - - - -

f u r n a c e or

TO BE T A K E N IN HANDLING AND STORING
Hay be

other heat ing equipment.
O I H I H P H t C A U T I O N S .,_._. „ ,

In accordance wi th NFPA Code

stored outdoors or Indoors away f rom

30-1969 for Combustible Liquid,

Class IIIB.

PAGE (2)
era • 34.110

Form OSMA 20
• •». Mly 72



(conoco)

Mary Ann Chance Conoco Inc.
Coordinator P.O. Box 1267
Hazard Communication Program Ponca City, OK 74603

(405) 767-2140

^ October 23, 1984

Cerro Copper Product Company
Post Office Box 681
East St. Louis, Illinois 62202

Attention: Mr. F. Baker Ottofy III

Dear Mr. Ottofy:

As per your request, this letter will serve to certify that, based
on the formulation constituents, Conocofs Senior Toxicologist,
W. D. Broddle, Ph.D., would not expect to find nitrosamines in the
following three Conoco products for which we have furnished you Material
Safety Data Sheets:

Redind Oil 32, 46, 68, 100, Conoco
Ice Machine Oils 46, 68, Conoco
Super Hydraulic Oil 22, 32, 46, 68, Conoco

If you have further questions, please do not hesitate to call.

Mary Ann Chance
Coordinator
Hazard Communication Program

nle

cc: W. D. Broddle, Ph.D.



CERTECH
I N C O R P O R A T E D November 26, 1985

MATERIAL SAFETY DATA SHEET
SECTION I

CERTECH, INC.
1 PARK PLACE WEST

WOOD-RIDGE, NJ 07075
Phone (201) 939-7400

PRODUCT NAME: 1914A
1814F

1914H
114P

414S
1314Z

1714C
414G

733K
114P-3

853X

PRODUCT TYPE: Precision ceramic cores for hollow investment
castings

CHEMICAL
FAMILY: Refractory FORMULA: Proprietary

SECTION II
PRODUCT INGREDIENTS

CHEMICAL

SILICA, CRISTOBALITE
SILICA, FUSED
ZIRCONIUM SILICATE
ALUMINUM OXIDE

TLV DUST

0.15 mg/m3
0.30 mg/m3
5 mg/m
10 mg/m3

CONTENT %

0 - 20%
0 - 100%
0 - 100%
0 - 85%

SECTION III
PHYSICAL DATA

SOLUBILITY IN WATER: Nil VOLATILES BY VOLUME (%): Nil
MELTING POINT: Not Applicable
APPEARANCE AND ODOR: White to beige in color, no odor, in solid

molded shape.

1 Park Place West, Wood-Ridge, New Jersey 07075 U.S.A. • Phone 201 -939-7400 • Telex: 13-9148 CERTECH WDRG



PRECISION CERAMIC CORES
PAGE TWO

SECTION IV
FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: None
EXTINGUISHING MEDIA: Not combustible
SPECIAL FIRE FIGHTING PROCEDURES: None
UNUSUAL FIRE AND EXPLOSION HAZARDS: None known

SECTION V
HEALTH HAZARD DATA

EFFECT OF OVEREXPOSURE TO THE DUST:

These materials, as received by the customer are sintered solids.
Dust will occur only if the product is crushed, broken, abraded or
cut. Alumina (Aluminum Oxide) and Zircon (Zirconium Silicate) are
considered nuisance particulates. High exposure to their dust or
fumes may produce irritation of the eyes and respiratory system.
Fused Silica (Silicon Dioxide) is considered a mineral dust. Possible
lung irritation could result from over-exposure.

EYES ACUTE: Causes mechanical irritation.
CHRONIC: None known

SKIN ACUTE: May cause skin irritation.
CHRONIC: None known

INHALATION ACUTE: May cause upper respiratory irritation
CHRONIC: May cause lung damage.

INGESTION ACUTE: Unknown
CHRONIC: Unknown

EMERGENCY AND FIRST AID PROCEDURES:

EYES: Immediately flush eyes with copious amounts of water
for 15 minutes. Call physician if irritation
persists.

SKIN: Wash skin with water followed with soap and water. If
irritation continues, call physician.

INHALATION: Remove to fresh air. Get medical attention.

INGESTION: Call physician immediately. Induce vomiting only if
instructed to do so by the physician.

SECTION VI
REACTIVITY DATA

STABILITY: Stable
INCOMPATIBILITY: Hydrofluoric acid and strong alkali.
HAZARD POLYMERIZATION: Will not occur.



PRECISION CERAMIC CORES
PAGE THREE

SECTION VII
SPILL OR LEAK PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED;

Remove by dry-sweeping or vacuum. Normal precautions should be taken
for nuisance dust. Avoid inhalation of the dust.

WASTE DISPOSAL METHOD:

To landfill in accordance with local, state and federal regulations.

SECTION VIII
SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION; None normally required. If TLV's are
exceeded, a NIOSH approved respirator should be used. If material
has been exposed to elevated temperatures (1600°F. (875° C.) or
above) , a NIOSH approved respirator for use with silica should be
used.

VENTILATION: General mechanical ventilation is usually adequate.

EYE PROTECTION; Goggles or safety glasses as needed.

OTHER PROTECTION: Protective gloves, if desired.

SECTION IX
SPECIAL PRECAUTIONS

Normal precautions for nuisance dust should be observed.

All statements, technical information and recommendations contained
herein are based on tests and data which this Company believes to be
currently reliable, but the accuracy or completeness thereof is not
guaranteed and no warranty of any kind is made with respect thereto.
This information is not intended as a license to operate under or a
recommendation to practice or infringe any patent of this Company or
others covering any process, composition of matter or use. Since the
Company shall have no control of the use of the product described
herein, the Company assumes no liability for loss or damage incurred
from the proper or improper use of such product. This information is
offered solely for use in your evaluation of this product in respect
to safety, health and environmental hazards.

PREPARED BY-u.
Raymdnd A. Flefcras•-——. /

TITLE: Ceramic Engineer



MATERIAL SAFETY DATA SHEET

Flammability
Rating

s <5<b> ~y
XX

HAZARD RATING
Please rate consistent with NFPA code

SECTION 1 NAME AND PRODUCT
MANUFACTURER'S NAME

DRAKE CORPORATION
ADDRESS (STREET. CITY. STATE AND ZIP CODE)

2723 Ivanhoe Avenue, St. Louis, Missouri 63139

Diamond Impregnated Segmental Blade, Metal Bond

CONTACT

James R. Ritchie
EMERGENCY TELEPHONE NO.

(314) 645 3539
APPROVED BY

DATE

CHEMICAL FAMILY OR PRODUCT TYPE , _. , . _
Metal Bonded Segment

SECTION II COMPOSITION
CHEMICAL NAME

Cobalt, Co
Manganese, Mn
Nickel, N
Silver, Ag
Tin, Sn

COMMON NAME REG.1
(Y(N(

Y
Y
Y

CAS

7440-48-4
7439-96-5
7440-02-0

OSHA
PERMISSIVE

EXPOSURE LIMIT

0.1mg/mJ

2mg/mJ

ACGIH
TLV

O.lmg/m1

5mg/mJ

lmg/m3

.Img/m1

CARCIN
OGEN1

(Y)N)

N
N
Y
N
N

• Materials are regulated by OSHA 29 CFR 1910 1200. Hazard Communication Standard, andtor the Massachusetts General Law Chapter 11 IF, Right To Know Regulations.

SECTION III PHYSICAL AND CHEMICAL DATA
BOILING POINT NA MELTING POINT NA

VAPOR PRESSURE Nj\ PERCENT VOLATILE BY VOL. NA

EVAPORATION RATE NA SOLUBILITY IN WATER JSJO

SPECIFIC GRAVITY 6.0-14.00

VAPOR DENSITY N>\

SOLUBILITY IN ALCOHOL NQ

SOLUBILITY IN OTHER SOLVENT APPEARANCE AND ODOR

ACIDS Bronze to metalic Gray, odorless
SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH POINT NA (METHOD USED) | FLAMMABLE LIMITS LEL UEL

EXTINGUISHING MEDIA [SJA

SPECIAL FIRE FIGHTING PROCEDURES NONE

EXPLOSION POTENTIAL NONE

SECTION V HEALTH, FIRST AID AND MEDICAL DATA
PRIMARY ROUTEIS]
OF ENTRY

INHALATION

INGESTION

SKIN CONTACT &
ABSORPTION

EYE

OTHER POTENTIAL
HEALTH RISKS

ACUTE AND CHRONIC HEALTH EFFECTS
AND EFFECTS OF OVEREXPOSURE

Airborne Ni Dust is regarded as a carcinogen via Inhala-
tion. Dust generated may cause nose & throat irritation.
Percentage of product in generated dust is very low.

NAIF

Dust may cause irritation on contact.

Mechanical eye irritation from dust.

Materials machined with this product may create
dust above 10mg/m5

FIRST AID AND
MEDICAL INFORMATION

Remove from exposure.
Seek medical attention.

Wash hands before eating or smoking.
Seek medical attention.

Wash with soap & water.
Remove from exposure, if persistent
consult physician.

Flush eyes with water.
Seek medical assistance.

Consult physician if necessary.



SECTION IV CORROSIVITY AND REACTIVITY DATA________
POLYMERIZATION MAY OCCUR ' WILL NOT OCCUR XSTABILITY UNSTABLE STABLE X

INCOMPATIBILITY (MATERIALS TO AVOIDI

NONE

DECOMPOSITION PRODUCTS

NONE
CONDITIONS TO BE AVOIDED

NONE

SECTION VII STORAGE, HANDLING AND USE PROCEDURES
NORMAL STORAGE AND HANDLING

NO SPECIAL REQUIREMENTS
NORMAL USE

Use of this product generates dust, a very small part of which is the product itself.
Use adequate ventilation. Use flood or mist coolants to control dust.

STEPS TO BE TAKEN IN CASE OF LEAKS OR SPILLS

NA

WASTE DISPOSAL METHOD

Abrasives & Metals are salvageable. Dispose of accordingly.

SECTION VIII PERSONAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (SPECIFY TYPE) QSHA Approved respirator recommended.
VENTILATION LOCAL YES

MECHANICAL
(GENERAL) YES
OTHER

PROTECTIVE GLOVES As required
EYE PROTECTION Safety glasses or goggles recommended.
OTHER EQUIPMENT

MEASURES TO BE TAKEN DURING REPAIR AND MAINTENANCE OF CONTAMINATED EQUIPMENT THAT HAS BEEN IN CONTACT WITH THIS MATERIAL

N/A

SECTION IX SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

OTHER PRECAUTIONS

N/A

FOR COMPANY USE
The information and recommendations set forth herein are taken from sources believed to be accurate as of the date
hereof; however, W. F. Meyers Company makes no warranty with respect to the accuracy of the information or the
suitability of the recommendations, and assumes no liability to any user thereof.

•NAIF NO APPLICABLE INFORMATION FOUND • N/A = NOT APPLICABLE Form 4961
Rev. 5/84



"ROM ' fSL
FOPM KO LSB oci-4-MAir tss9 SHELL OIL COMPANY;

SHELL CHEMICAL COMPANY
SHELL DEVELOPMENT COMPANY
SHELL PIPE LIKE CORPORATION

i
MATERIAL SAFETY DAT A'SHEET

HAZARD
RATING

MSDS 67300-2

NPPA
lnlof"rr(at'On on thii form it furnished tOttW 'or tn«oureo^« Of co*"rtp1i»nc« with th« Occufcat 'Onui Snf«tv «^(3 W»»ith Act o' 1970 and i^n'i not ti«
ul»ct for any oth*r purport Uit Of onw^intl'Ort of t" or eny part of this inlormaiion for any oth«r purpo** m»v rciuit in « violation of lew or con
*t*Tut« ground! for («fl«i *ct<ori.

SECTION 1
M A N ' j r A C T u R C I & N A M E

Shell Oil Corn-cany
A O O ' t i S l N . m b c r . S'rtf. City, S'art.
One Shell Plaza, Koust

Autor.at.ic Trar.sr.iss ion

and ZIP
o n , _ T exas 77002 .^

Fluid . . . f
Hvclrocarbon 1

C M t R G C K C v T E L l P M O K C x O .
(713) ^73-9^61

R»St - < » M E V,
DONAX0 T-5 >

colTllcor*1 '̂

SECTION 11 H A Z A R D O U S I N G R E D I E N T S '

C O M P O S I T I O N

Petroleus hydrocar'bons

Petroleum hydrocarbons Ca salt

At)TDr
-

80

1U
i

Polyner containing, C ,C ,H ,Ca i 3

Acrylate -colyir.er 2

Oreanic Zn dithior>hosnhp.te i <1
Aronatic aaines

This formulation

<1

cal
sIsE A

ox.
S P E C I E S

Rat
Rabbit
Rat
Rat

Pat

Rat

Is for s
TTACHED

I-DSO
ORAL

>5s/kc:

>5g/kg
8.8g/kg

>lc/k~
>1.5fi/ka:

necial -orec
PAGE

O C K M A L

>2R/kg

«3a/kc

lutions

L C s o

C O H C t n T B A T l O " MQU*S

-

SECTION III PHYSICAL DATA
BOILING POINT ( F)

VAPOR PRESSURE (mmMj)

VAPOR DENSITY |Alfl=i|)

S O L U B I L I T Y I N W A T E R
Insol.

SPECIFIC G R A V I T Y (HjOatll

PERCENT VOLATILE
BY VOLUME i-.i
E V A P O R A T I O N R A T £
1 =1)

,

0.91

A P P E A R A N C E AND OOOR
Dark liquid, slight odor.

FLASH POINT fM«fhod u»»ei)

3U5°F PMCC
FLAMMASLC LIMITS

N.A.
Ltl U.I

SECTION IV FIRE AND EXPLOSION HAZARD DATA

CXTlNCUISHING MFOIA

Dry chemical type
SPtCIAl. F IRC FICHTlNO fOOCCauNCS
None s f » n i n.1

UNUSUAL FIRC AND EXPLOSION H A Z A R D S
None unusual; CO, CO, NO» ZnO. PO, S0 and oxvKenates may form during combustion.

C01382



SECTION V HEALTH H A Z A R D DATA
TH«E5XOLO L I M I T V A L U C Q

Vapor - not established. Oil mist - 5 ntf/m-"
tffl(.'t C* O V C R [ « P O S U » E . ._ , , _ « 4 - ^ ^Pulmonary irritation possible. Defatting action on skin. .Prolonged or repeated

contact may cause skin disorders such as donnaoitis > folliculizui , oil acne or
even skin tancer.

(MCCt^C? '"0 fi«ST AiC P«OCC"uaCS
lye - flush with water for at least 15 minutes. Skin - remove oil by wiping or
applying waterless hand cleaner, followed by washing with soap and water.
Remove all contaminated clotning. Ingestion - induce vomiting if conscious andconsult r.edicai personnel. ° .

SECTION VI REACTIVITY DATA-
S T A B I L I T Y

U N S T A B L E

S T A B L E )£

C o x O . T . O M i TO AVO 0
Heat and mist formation; excessive heat

INCOM»TI*'LIT> ,'Mol«noll 10 avoid}

- A / » a O O O S 3ECOMPOS T ON P R O D U C T S

H A Z A R D O U S M A T O C C U K
P O L V M E H I 2 A T I O M

«ILL NOT OCCUM

C O N D I T I O N S T O A V O I D .

X

.

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO 3C T A K E N IN C A S E M A T E K l A t iS *C|.EASC3 00 SPILLED

Absorb with clay, diatomaceous earth, or other inert material.

"controli°ed burning in compliance with local regulations.

i

-0

SECTION V I I I SPECIAL PROTECTION I N F O R M A T I O N
« t S P . « A f O » » " C T E C T l O N (Sp«ej'y >YP»>

NlOSft-approved respirator to avoid exposure to hot var>or or
v e w T i L A T i o * L O C A L E X H A U S T As required to prevent

_ £>jmn<3iirp t.o v?>pnr r>r Tn'i <?t. ,
MCCHANICAL IGtntml)

••B'ECT.vf CLjVfS . ^ / . . \ 1 trt MOTtCTOil resistant (rubber) I

mist.
SPECIAL

OTHCR

ION Goggles
spraved

if oil is being
or splashed.

OTlKJI « « O T E C T | V ( C C U i ^ M E N T . . . . . . j i j j _ j _Appropriate clothing to avoid skin contact.

SECTION IX SPECIAL PRECAUTIONS
MECAUTION$ TO BE TAKEN IN H A N D L I N G AND STORING

Avoid breathine oil mist and vapors. ... . . ._ .Avoid skin contact.

j t « t« • • tC«uTi ;»$
Launder contaminated clothing before
contaminated. Wash before eatin? or

using. Discard leather goods when
smokies .

Product Safety and Compliance
Oil and Chemical Products___
Shell Oil Company_________
September 19T8___________

^MC • N'0 "M • T! ON
Cu«ATt. HOOCvC
'"I A C C U R A C Y Of
vie Txcucor.

$ l«»to 0** C A T A C 3 - . I - O C M 3 *C- 'O



CODE 53005 DONAX T-5 MSDS 67300-2

The petroleum hydrocarbons in this product contain a mixture of

paraffinic, naphthenic, aromatic, and small amounts of heterocyclic hydrocar-

bons. As with other petroleum oils, the aromatics contain polycyclic compounds

of various concentrations and structures. Some of these polycyclics may be

those which have been shown to induce cancer in animals under laboratory con-

ditions . Epidemiolo&ic studies have suggested the possibility of skin cancer

induction in man after prolonged and repeated contact with oils containing

these materials under conditions of poor personal hygiene. Inhalation of mists

arising from oils containing these materials may also present a cancer ha7arn.



CODE NO. Oil

MATERIAL SAFETY DATA SHEET

SECTION 1. Product Identification

Manufacturer: Lava Crucible-Refractories Co.

Address: Box 278 , Zelienople PA 16063

Main Telephone Number: (412) 452-6050

Product Name, Sales Name or Trade Name: ESS-I-SEE 025

Product Type: Mullite-Bonded Silicon Carbide Fired Shape

SECTION 2. Hazardous Ingredients **

Chemical Common CAS Per OSHA ACGIH Carcinogen
Name Name Number Cent PEL TLV (Y/N)

Since the product is a fired refractory shape, no toxic hazard exists. See
Section 9 for personal protective equipment and procedures in handling.

** Per NTP, IARC or OSHA lists.

SECTION 3. Physical Data

Appearance: Gray, mottled solid shape Odor: None

Specific Gravity: 2.52 Melting Point: 1816°C/3300°F

Boiling Point: N/A Vapor Pressure: N/A

Evaporation Rate: N/A Solubility in H20: Insoluble

Solubility in Alcohol: N/A Other Solvents: N/A

Percent Volatile by Vol.: None Vapor Density: N/A

SECTION 4. Fire and Explosion Hazard Data

Flash Point (Method used): N/A

Flammable Limits: LEL N/A UEL N/A

Extinguishing Media: Product does not burn

Special Fire Fighting Procedures: N/A

Unusual Fire amd Explosion Hazards: None

C01383



SECTION 5.

Primary Routes
of Entry

Inhalation

Ingestion

Skin Contact
and Absorption

Eyes

Page 2

Health Hazard Data

Exposure Symptoms

N/A

N/A

N/A

N/A

CODE NO. Oil

Emergency Procedures

Other Potential
Health Risks

None when used as intended.

SECTION 6.

When

Removal from service

Potential Exposure

Hazard Form

Dust

SECTION 7. Corrosivity and Reactivity Data

Stability: stable

Incompatability (materials to avoid): N/A

Decomposition Products: None

Conditions to be Avoided: Breaking or cracking to produce dust

SECTION 8. Disposal Procedures

Spill or Leak Procedures: Collect and sweep up.

Waste Disposal Method: Sanitary landfill, in accordance with appropriate
Federal, state and local regulations.



Page 3 CODE NO. Oil

SECTION 9. Personal Protective Equipment/Procedures

Respiratory Protection: Mask Type: NIOSH or MSHA approved for
dust

Ventilation-Local: N/A, unless dust is generated

Mechanical(General): N/A

Other: N/A

Protective Gloves: Abrasion resistant type

Eye Protection: Goggles for dust

Other Equipment: Safety shoes

Action to be taken during repair and maintenance of equipment that has
been in contact with the product: None

SECTION 10. Special Precautions

During Storage: Keep dry

Other: None

SECTION 11. Preparation/Revision

Date: 11/14/85

NA = Not Applicable NE = Not Established NI = No Information or Test Data

DISCLAIMER

This information is supplied by Lava Crucible-Refractories Co.
in good faith and is applicable to the product as shipped. Your
application of the product may change its characteristics. All
data are subject to reasonable variation. The information and
recommendations set forth here in are taken from sources believed
to be accurate and reliable. Lava Crucible-Refractories Co. makes
no warranty with respect to the accuracy of the information or the
suitability of the recommendations. This information is offered
solely for use in your evaluation of this product in respect to
safety, health, and environmental hazards.



t-RELFGRT bKIGK LG:,1.. ANY

MATERIAL SAFETY DATA SHEET
DATE

January 2, 1985

PURCHASE ORDER NO. REQUISITION NO. COMMODITY

SECTION I - NAME AND PRODUCT
MANUFACTURERS NAME

FREEPORT BRICK COMPANY

EMERGENCY TELEPHONE'NO.

7 Q S - 7 1 1 1
ADDRESS

Mill Street .Drawer F., F reepo r t ,Pa . 16229-0306
PERSON TO CONTACT

F. H. Laube
TRADE WAIVES AND SYNONYMS

S. A.

CHEMICAL COMPOSITION
Primarily alumina silicates, silica and clay in a water-sodium

silicate suspension

CHEMICAL ANALYSIS
*

S. A.
RECOMMENDED USE

H i gVi — t- r ps i s f an t — mnr 1- ar

SECTION H-HAZARDOUS INGREDIENTS
CAS
NO.

OSHA
PEL

ACGIH
TLV

aints ,preservat ives and
_______________solvents N , A . N -A TO . A

Mloy and meta l l i c coat ings N .A. N . A , N . A .
RESPIRABLE DUST

Free silica (crystal l ine) 14808-60-7 S . A . 10 m g / m ' 10 mg/m"
free silica+2 %free silica+2

SECTION HI-PHYSICAL DATA

Boiling point (°F) 212' % volatile by weight (water) L4-18

Solubility in solvents N.A. Specific Gravity 3.0

PHYSICAL APPEARANCE AND ODOR

Buff CDlor. nagfp— 1 iVp rv no

SECTION35C-FIRE,EXPLOSION SREACTIVITY DATA
FIRE AND EXPLOSION HAZARD

NONE
FLASH POINT

NONE

REACTIVITY WITH AIR,WATER AND HEAT

NONE
CORROSIVE

NO
C01384



_____________SECTION g- HEALTH HAZARD DATA
POTENTIAL HAZARD This product contains free crystalline silica which is harmful

only if reduced to respirable dust. When working with this product, minimize

the creation and/or inhalation of dust. Prolonged exposure to the dust may in-

crease the risk of silicosis and other serious respiratory diseases. If the

material comes in contact with eyes it may cause irritation; immediately and

thoroughly flush eyes with water; contact a physician if irritation persists.

SECTION 3ZI-SPILL AND DISPOSAL PROCEDURE
INSTALLATION AND TEAROUT
Avoid inhalation of dust
DISPOSAL
Wash spilled raortar with water into a catch basin. Sediment from the catch basin

may be disposed of in a landfill area.

SECTION 3ZIE-SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION Use with adequate ventilation. Where respiratory protection

is indicated, OSHA or NIOSH approved respirators should be used. The selection

of appropriate respiratory equipment should be based on the actual or potential

airborne contaminants and their concentrations.

PROTECTIVE GLOVES Suggested EYE PROTECTION
Use of goggles recommended

SECTION SET COMMENTS

The information and recommendations set forth herein are taken from

sources believed to be accurate as of the date hereon. The in-

formation is given in good faith as authoritative and valid. How-

ever, the Freeport Brick Company makes no warranty with respect to

the accuracy of the information or the suitability of the re-

commendations and assumes no liability to any user thereof.



TECHNICAL DATA - FREEPORT MORTAR

FREEPORT "3000"

Use Temperature - 3100°F
Pier Test @ 3000°F - No flow or deformation of joint

Modulus of Rupture as per A.S.T.M. C 198-76:

220
1500£
2730C
3000C

F.
F.
F.
F.

700 PS1 (Std. Specs. 200 PSI min. ASTM C 178-47)
100 PSI
800 PSI
Exceeds 3200 PSI (Joint Stronger than brick)

Lap Joint Strength as per A.S.T.M. C 606 -70

220
1500C
2000C
2500o

F.
F.
F.
F.

210 pounds (Std. Specs, 75 Ibs. min.)
130 pounds (Std. Specs. 75 Ibs. min.)
125 pounds (Std. Specs. 75 Ibs. min.)
Exceeds 60 pounds (Std. Specs. 20 Ibs. min.)

APPROXIMATE CHEMICAL ANALYSIS

(SiO )

(A1203)

de (Fe»0 )

(Tit)2)

(CaO)

(MgO)

54.0 -

39.0 -

.8 -

1.0 -

• .01-

.03-

2.7 -

57.0%

42.0

1.0

1.5

.02

.05

3.2

Silica

Alumina

Ferric Oxide

Titania

Lime

Magnesia

Alkalies
Free Silica (crystalline) 15.0 - 20.0%

Tbe above data is typical of FREEPORT "3000" Mortar.

The data is subject to reasonable variations and therefore

should not be used for Specification purposes.



i KLtPORT L-.-viLK Loi .TrAixt

MATERIAL SAFETY DATA SHEET
DATE January 2, 1985

PURCHASE ORDER NO. REQUISITION NO. CC3WMODITY

SECTION I - NAME AND PRODUCT
MANUFACTURERS NAME

FREEPORT BRICK COMPANY

EMERGENCY TELEPHONE NO.

( 4 1 2 ^ 1 2<)S-7TM
ADDRESS PERSON TO CONTACT

Mill Street .Drawer F., Freepor t , Pa . 16 229-0306 F. H. Laube
TRADE NAfgES AND SYNONYMS

S . A.

CHEMICAL COMPOSITION

Primarily alumina silicates, silica and c

silicate suspension

.ay in a water-sodium

CHEMICAL ANALYSIS
*

S.A .
RECOMMENDED USE

High tpmppral- i irp — T - P Q I c l -anf — mm- 1- a r ————————————

SECTION U- HAZARDOUS INGREDIENTS

>ain t s , pr eserva t ives and
solvents

Mloy and metallic coatings
RESPIRABLE DUST

Free silica (crystalline) 1

CAS
NO. %

N.A . 0

N.A. 0

4808-60-7 S . A . *

OSHA
PEL

N . A .

N.A .

10 rag/m
% free silica+2 %fre

ACGIH
TLV

N . A .

N .A.

10 mg/m
e silica+2

SECTION HI- PHYSICAL DATA

Boiling point (°F)

Solubility in solvents 1

PHYSICAL APPEARANCE AND ODOR

Buff rnlor, paste— liVp rnncH Qfpnr-'

SECTION EC-FIRE
FIRE AND EXPLOSION HAZARD

NONE
FLASH POINT

NONE

212° % volatile by weight (water) %

^.A. Specific Gravity

r,r1r,v

14-18

3.0

, EXPLOSION & REACTIVITY DATA
REACTIVITY

CORROSIVE

WITH AIR, WATER AND HE, AT

NONE

NO

See attached CO1385



SECTION Y-HEALTH HAZARD DATA
POTENTIAL HAZARD This product contains free crystalline silica which is harmful

only if reduced to respirable dust. When working with this product, minimize

the creation and/or inhalation of dust. Prolonged exposure to the dust may in-

crease the risk of silicosis and other serious respiratory diseases. If the

material comes in contact with eyes it may cause irritation; immediately and

thoroughly flush eyes with water; contact a physician if irritation persists.

SECTION 2I-SPILL AND DISPOSAL PROCEDURE
INSTALLATION AND TEAROUT
Avoid inhalation of dust
DISPOSAL
Wash spilled mortar with water into a catch basin. Sediment from the catch basin

may be disposed of in a landfill area.

SECTION m-SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION Use with adequate ventilation. Where respiratory protection

is indicated, OSHA or NIOSH approved respirators should be used. The selection

of appropriate respiratory equipment should be based on the actual or potential

airborne contaminants and their concentrations.

PROTECTIVE GLOVES c . ,Suggested EYE PROTECTION
Use of goggles recommended

SECTION 3Znr COMMENTS

The information and recommendations set forth herein are taken from

sources believed to be accurate as of the date hereon. The in-

formation is given in good faith as authoritative and valid. How-

ever, the Freeport Brick Company makes no warranty with respect to

the accuracy of the information or the suitability of the re-

commendations and assumes no liability to any user thereof.



TECHNICAL DATA - FREEPORT MORTAR

F.B.C. 30 Mortar

Use Temperature-
Pier Test at 3000°F.
Modulus of Rupture as per A.S.T.M.

3100°F
No flow or deformation of joint

C 198-47

220 F
1500° F

2730° F -

3000° F

•650 psi (Std. Specs. 200 psi min. ASTM C178-47)
90 psi
690 psi
Exceeds 3200 psi (Joint stronger than brick)

Lap Joint Strength, as per A.S.T.M. C606-70:

200 pounds (Std. Specs. 75 Ibs. min.)

120 pounds (Std. Specs. 75 Ibs. min.)

125 pounds (Stds.Specs. 75 Ibs. min.)

- Exceeds 60 pounds (Std. Specs. 20 Ibs. min.)

220°F

1500°F

2000°F

2500°F

APPROXIMATE CHEMICAL ANALYSIS

Silica

Alumina
Ferric Oxide

Titania

Lime

Magnesia

Alkalies

Free Silica (crystalline)

(Si02)
(A1203)

(Fe203)

-(Ti02)

(CaO)

(MgO)

55.0 -
38.0 -

.9 -

.5 -

.02-

.04-.
2.7 -

58.0%

42.0
1.1
1.0

.03

.05
3.2

15.0 - 20.0%
The above data is typical of FBC 30 Mortar. The data is subject to

reasonable variations and therefore should not be used for Specification
purposes.



FKEEPORT b .;,, I/ANY
MATERIAL SAFETY DATA SHEET

DATE.
January 2, 19S5

PURCHASE ORDER NO. REQUISITION NO. COMMODITY

SECTION I -NAME AND PRODUCT
MANUFACTURERS NAME

FREEPORT BRICK COMPANY

EMERGENCY TELEPHONE NO.

r 41 2 ̂  2 Q s - ? in
ADDRESS

Mill S t ree t .Drawer F . , F reepor t ,Pa .16229-0306
PERSON TO CONTACT

F. H. Laube
TRADE NA^ES AND SYNONYMS

S. A.
CHEMICAL COMPOSITION
Primarily alumina silicates, silica and clay in a water-sodium

silicate suspension

CHEMICAL ANALYSIS
*

S . A .
RECOMMENDED USE

H "i gh—r pinppra t n r P — r p s i s f a n f — m n r r ar

SECTION H-HAZARDOUS INGREDIENTS
CAS
NO.

OSHA
PEL

ACGIH
TLV

P a i n t s , p r e s e r v a t i v e s and
_______________solvents N.A. N.A

\lloy and metallic coatings N . A . N . A , N . A .
RESPlRABLE DUST

Free silica (c rys ta l l ine ) 14808-60-7 S . A . 10 rag
free silica+2

10 mg/m~
%free silica+2

SECTION H-PHYSICAL DATA

Boiling point (°F) 212C % volatile by weight (water) % 14-18

Solubility in solvents N.A. Specific Gravity 3.0

PHYSICAL APPEARANCE AND ODOR

Buff color, na gfp — 1 l'Vp> pnngi gtp n nHo-

SECTIONS-FIRE,EXPLOSION & REACTIVITY DATA
FIRE AND EXPLOSION HAZARD

NONE
REACTIVITY WITH AIR,WATER AND HEAT

NONE
FLASH POINT CORROSIVE

NONE NO

See attached



_____________SECTION 31-HEALTH HAZARD DATA _______
POTENTIAL HAZARD This product contains free crystalline silica which is harmful

only if reduced to respirable dust. When working with this product, minimize

the creation and/or inhalation of dust. Prolonged exposure Co the dust may in-

crease the risk of silicosis and other serious respiratory diseases. If the

material comes in contact with eyes it may cause irritation; immediately and

thoroughly flush eyes with water; contact a physician if irritation persists.

SECTIONS-SPILL AND DISPOSAL PROCEDURE
INSTALLATION AND TEAROUT
Avoid inhalation of dust

DISPOSAL
Wash spilled mortar with water into a catch basin. Sediment from the catch basin

may be disposed of in a landfill area.

SECTION 3ZE-SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION Use with adequate ventilation. Where respiratory protection

is indicated, OSHA or NIOSH approved respirators should be used. The selection

of appropriate respiratory equipment should be based on the actual or potential

airborne contaminants and their concentrations.

PROTECTIVE GLOVES c . ,Suggested EYE PROTECTION
Use of goggles recommended

SECTION Sir COMMENTS

The information and recommendations set forth herein are taken from

sources believed to be accurate as of the date hereon. The in-

formation is given in good faith as authoritative and valid. How-

ever, the Freeport Brick Company makes no warranty with respect to

the accuracy of the information or the suitability of the re-

commendations and assumes no liability to any user thereof.



TYPICAL TECHNICAL DATA

FREEPORT 55 Mortar

Use Temperature

Refractoriness Pier Test
As'per A.S.T.M. C 199-72:

Pier Test @ 3100°F

3200 F.

No flow or deformation or joint

Cold Bonding Strength

As per A.S.T.M. C198-76:
220°F 800 - 950 psi (Std. Specs. 200 psi min.per ASTM C64-72)

2730°F 700 - 800 psi
3000°F Exceeds 3000 psi (Joint stronger than brick)

Lap Joint Strength

As per A.S.T.M. C 606-70:

220° Exceeds 250 pounds (Std. U.S.S.Specs. 75 Ibs. min.)

1500° Exceeds 175 pounds (Std. U.S.S.Specs. 75 Ibs. min.)

2000

2500°

Exceeds 150 pounds (Std. U.S.S. Specs.75 Ibs. min.)

70 pounds (Std. U.S.S. Specs. 20 Ibs. min.)

APPROXIMATE CHEMICAL ANALYSIS

(Si02)Silica

Alumina
Ferric Oxide

Titania

Lime

Magnesia

Alkalies
Free Silica (crystalline)

The above data is typical of FREEPORT 55

(A12°3)

(Fe203)
(Ti02)

(CaO)

(MgO)

38.0 - 42.0%

54.0 - 56.0

.8 -
1.8 -

.01-

.03-
2.7 -

10.0 -

l.-O

2.0

.02

.05

3.2
15.0%

Mortar. The data is subject to
reasonable variations and therefore should not be used for Specification

purposes.



MATERIAL SAFETY DATA SHEET
APEX

MSDS NUMBER

SECTION I MATERIAL IDENTIFICATION
PRODUCT/ |
CHEMICAL NAME No. 4 fuel oil

24 HOUR EMERGENCY INFORMATION
CLARK/APEX
CHEMTREC

314-889-9600
800 - 424-9300

PRODUCT/ S
CHEMICAL SYNONYMS Bunker fuel
CHEMICAL FAMILY/
FORMULA Aromatic petroleum oil
OTHER IDENTIFICATION^

MATERIAL USE OR
OCCURENCE Industrial fuel oil

HAZARDS.

4= EXTREME
3= HIGH
2=MODERATE
1 = SLIGHT
0 = LEAST

FIRE

REACTIVITY

OTHER

HEALTH

SECTION II INGREDIENTS
COMPONENT TLV

(Units)
COMPONENT TLV

(Units)

Petroleum
Heavy fraction consisting
of a complex mixture of
high molecular weight
hydrocarbons. May contain
polynuclear aromatic
hydrocarbons.

Not
(recomn

est ablished
ended to maintain vapor

below 0.2 mg/m
as benzene solubles.)
concent rations

SECTION III PHYSICAL DATA
BOILING POINTS

214 - 1092 °F 101 - 588 °c
MELTING POINTS Varies

°F
VAPOR PRESSURES Unknown

mm Hg. @
'F
'C

SPECIFIC GRAVITY S
( H a O = i 0.90 - 1.000 (liquid)

VOLATILE BY VOLUMES
Not established

VAPOR DENSITY^
(AIR = 1) N/A

SOLUBILITY INS

WATER Insoluble
EVAPORATION RATESNot establishec
( =1)

APPEARANCE AND ODOR S
Dark oily liquid, characteristic hydrocarbon odor, floats on water.

SECTION IV FIRE AND EXPLOSION DATA
FLASH POINT AND METHOD IGNITION TEMPERATURE

SAuto Ignition 505°F
FLAMMABLE LIMITS (%) LEL

1.0
UEL

5.0

EXTINGUISHING MEDIA
Dry Chemical, Foam, Carbon Dioxide

SPECIAL FIREFIGHTING PROCEDURES AND PRECAUTIONSS
Do not use foam at storage temperature above 200°F. Firemen fighting fuel oil fires
should use necessary protective equipment and breathing apparatus as would normally be
used when fighting fires where there may be danger of breathing hazardous products
of combustion.

UNUSUAL FIRE AND EXPLOSION INFORMATION S

Water may be ineffective. CO!387
FORM MSD 100



SECTION V HEALTH INFORMATION
OSHAPEL* ACGIHTLV> ACTION LEVEL*

Not established Not established Not established
HEALTH EFFECTS

ACUTE CHRONIC
INHALATION

INGESTION

SKIN CONTACT

EYE CONTACT

Irritation or respiratory tract mucous
membranes, nausea, CNS depression,
pulmonary edema.
Large quantities can result in nausea,
CNS depression.

Irritation, particularly of mucous
membranes .

Irritation of the cornea and/or
conjunctiva.

Irritation of respiratory tract .m.-̂ ^
membranes, possible mild chemical

No known effects.

Repeated and prolonged skin contact cat
result in skin disorders and potential
sensitization.
Irritation of the cornea and/or
conjunctiva.

FIRST AID PROCEDURES* INHALATION: Remove from vapor to fresh air. if unconscious seek
medical aid . INGESTION: DO NOT INDUCE VOMITING, Seek medical aid. SKIN CONTACT:
Promptly remove oil soaked clothing, wash skin witt
develops, seek medical aid. EYE CONTACT: Flush w:
irritation develops, seek medical aid.

i soap and water, if irritation
Lth copious amount of water, if

SECTION VI REACTIVITY DATA
STABILITY*

D UNSTABLE 13 STABLE
HAZARDOUS POLYMERIZATION *

D MAY OCCUR DD WILL NOT OCCUR
CONDITIONS TO AVOID*

Source of ignition, heat, etc.
INCOMPATABLES*

Strong oxidants, e.g., chlorine and concentrated oxygen organic acid.
TYPICAL DECOMPOSITION PRODUCTS*

Incomplete combustion will produce carbon monoxide, organic acid and aldehydes.

SECTION VII
Avoid exces
proper cond
government a
to prevent

SPILL OR LEAK PROCEDURES
jive inhalation or skin contact. Absorb, scrape up or incinerate under
itions or secure in a chemical land fill. Observe Federal, state and local
. spill and water quality regulations. Contain spills by diking or impounding
entrance into water courses and ground water.

SECTION VIII SPECIAL PROTECTION AND CONTROL INFORMATION
VENTILATION

PERSONAL
PROTECTIVE
EQUIPMENT

LOCAL EXHAUST* Recommended where airborne concentrations exceed 0.2 mg/m
as benzene solubles.
GENERAL EXHAUST* Recommended for use in enclosed or semi-enclosed

work areas .
RESPIRATORY PROTECTION* Combination particulate and \
self-contained breathine anoaratus reeomnenHerl at
GLOVES* Butyl rubber,
neoprene , polyethylene EYE PROTECTION* Splashgoggles or shield with

safety glasses

rapor air purifying or
or above 0.2 mg/m3 as
OTHER > benzene solubles.

Full body protective

SECTION IX OTHER INFORMATION

The information contained herein is based on data available at this time and is believed
to be accurate. However, no warranty is expressed or implied regarding the accuracy of
these data or the results to be obtained from the use thereof. Since information may be
unfamiliar, no responsibility is assumed for the results of its use. The person
receiving this information shall make his own determination of the suitability of the
material for his particular purpose.



MATERIAL SAFETY DATA SHEET
APEX

MSDSNUMBER

SECTION I MATERIAL IDENTIFICATION 24 HOUR EMERGENCY INFORMATION
PRODUCT/
CHEMICAL NAME No. 5 fuel oil

CLARK/APEX
CHEMTREC

314-889-9600
800 - 424-9300

PRODUCT/ *
CHEMICAL SYNONYMS Bunker fuel
CHEMICAL FAMILY/
FORMULA Aromatic petroleum oil
OTHER IDENTIFICATION*

MATERIAL USE OR *
OCCURENCE

HAZARDS:

4=EXTREME
3=HIGH
2 = MODERATE
1 = SLIGHT
0 = LEAST

FIRE

REACTIVITY

OTHER

Industrial fuel oil HEALTH

SECTION II INGREDIENTS
COMPONENT TLV

(Units)
COMPONENT TLV

(Units)

Petroleum
Heavy fraction consisting
of a complex mixture of
high molecular weight
hydrocarbons. May contain
polynuclear aromatic
hydrocarbons.

Not
(recotrar
concent
as benz

established
ended to maintain vapor
•ations below 0.2 mg/m
>.ne solubles.)

SECTION III PHYSICAL DATA
BOILING POINT*

426 - 1062°F 218- 570 °C
MELTING POINT* Varies

°F
VOLATILE BY VOLUME*

Not established

VAPOR PRESSURE* Unknown
mm Hg. @

'F
'C

VAPOR DENSITY*

(AIR = 1) N/A
SPECIFIC GRAVITY*

IHzO=1 .9000
SOLUBILITY IN*

WATER insoluble
EVAPORATION RATE* Not established
( =D

APPEARANCE AND ODOR *

Brown liquid, characteristic hydrocarbon odor

SECTION IV FIRE AND EXPLOSION DATA
FLASH POINT AND METHOD

* -130°F (C.C.)

IGNITION TEMPERATURE

> N/A_______
FLAMMABLE LIMITS (%) LEL

1.0

DEL

5.0
EXTINGUISHING MEDIA

Dry chemical, foam, carbon dioxide______________________________________
SPECIAL FIREFIGHTING PROCEDURES AND PRECAUTIONS *

Do not use foam at storage temperature above 200°F. Firemen fighting fuel oil fires
should use necessary protective equipment and breathing apparauts as would normally
be used when fighting fires where there may be danger of breathing hazardous products
of combustion.

UNUSUAL FIRE AND EXPLOSION INFORMATION*

None.

FORM MSD 100



SECTION V HEALTH INFORMATION
OSHAPEL* ACGIHTLV* ACTION LEVELS

Not established Not established Not established
HEALTH EFFECTS

ACUTE CHRONIC
INHALATION

INGESTION

SKIN CONTACT

EYE CONTACT

Irritation of respiratory tract
mucous membranes, nausea, CNS depres-
sion, pulmonarv edema ,

Large quantities can result in nausea
CNS depression.

Irritation, particularly of mucous
membranes .

Irritation of the cornea and/or
conjunctiva.

Irritation of respiratory tract mucous
membranes, possible mild chemical
pneumonitis with high ronrentraMons .

,No known effects.

Repeated and prolonged skin contact cai
result in skin disorders and potential
sensitization.
Irritation of the cornea and/or
conjunctiva.

FIRST AID PROCEDURES* INHALATION: Remove from vapor to fresh air. if unconscious seek
medical aid. INGESTION: DO NOT INDUCE VOMITING, seek medical aid. SKIN CONTACT:
Promptly remove oil soaked clothing, wash skin with soap and water, if irritation
develops, seek medical aid. EYE CONTACT: Flush with copious amounts of water, if
irritation develops, seek medical aid.

SECTION VI
STABILITY*

D UNSTABLE
CONDITIONS TO AVOID*

Source of ignition
INCOMPATABLES*

Strong oxidants , e
TYPICAL DECOMPOSITION PRODUCTS*

Incomplete combustion will produce

REACTIVITY DATA

13 STABLE
HAZARDOUS POLYMERIZATION *

a MAY OCCUR K) WILL NOT OCCUR

, heat, etc.

.g., chlorine and concentrated oxygen organic acid.

carbon monoxide, aldehydes

SECTION VII
Avoid exce
proper con
government
to prevent

SPILL OR LEAK PROCEDURES
;sive inhalation or skin contact. Absorb, scrape up or incinerate under
litions or secure in achemical land fill. Observe Federal, state and local
il spill and water quality regulations. Contain spills by diking or impounding
entrance into water courses and ground water.

SECTION VIII SPECIAL PROTECTION AND CONTROL INFORMATION
VENTILATION

PERSONAL
PROTECTIVE
EQUIPMENT

LOCAL EXHAUST* Recommended where airborne concentrations exceed 0.2 mg/m
as benzene solubles.

GENERAL EXHAUST* Recommendedf or use in enclosed or semi-enclosed work areas

RESPIRATORY PROTECTION* Combination particulate and vapor air purifying or
self-rontainprl hrp.afMng apparaf nfi rprnmrn^nHprl at nr ahnvp 0.2 me/m as
GLOVES* Butyl, rubber. EYE PROTECTION*. Splash gogglneoprene, polyethylene or shields with safety
PVC I glasses.

IDTHER> t>enzene"SoiuDJes .
Full body protective
clothing.

SECTION IX OTHER INFORMATION
The information contained herein is based on data available at this time and is believed
to be accurate. However, no warranty is expressed or implied regarding the accuracy
of these data or the results to be obtained from the use thereof. Since information
contained herein may be applied under conditions beyond our control and with which we
may be unfamiliar, no responsibility is assumed for the results of its use. The person
receiving this information shall make his own determination of the suitability of the
material for his particular purpose.



MATERIAL SAFETY DATA SHEET Oil

OIL.

APEX

MSDSNUMBER

SECTION I MATERIAL IDENTIFICATION
PRODUCT/
CHEMICAL NAME No. 6 fuel oil

24 HOUR EMERGENCY INFORMATION
CLARK/APEX
CHEMTREC

314 - 889-9600
800 - 424-9300

PRODUCT/ S
CHEMICAL SYNONYMS Bunker fuel, coker charge
CHEMICAL FAMILY/
FORMULA Aromatic petroleum oil
OTHER IDENTIFICATION^

MATERIAL USE OR S
OCCURENCE Industrial fuel oil

HAZARDS:

4 = EXTREME
3= HIGH
2=MODERATE
1 = SLIGHT
0 = LEAST

FIRE

REACTIVITY

OTHER

HEALTH

SECTION II INGREDIENTS
COMPONENT TLV

(Units)
COMPONENT TLV

(Units)

Petroleum
Heavy fraction consisting
of a complex mixture of
high molecular weight
hydrocarbons.
May contain polynuclear
aromatic hydrocarbons.

Not estiblished
(recommended
concent
as benz

..__ to maintain vapor
ations below 0.2 mg/m
me solubles.)

SECTION III PHYSICAL DATA
BOILING POINTS

400-1200 204-649
MELTING POINTS iries

VOLATILE BY VOLUMES
Not established

VAPOR PRESSURE^ unknown °F

mm Hg. @ °C
VAPOR DENSITY S
(AIR = 1) N/A

SPECIFIC GRAVITY^
i 0.9402-1.000

SOLUBILITY IN>

WATER insoluble
EVAPORATION RATES
, established

APPEARANCE AND ODOR

Amber to bronze color, heavy aromatic odor,

SECTION IV FIRE AND EXPLOSION DATA
FLASH POINT AND METHOD
S 150° TOC

IGNITION TEMPERATURE
SAuto ignition = 765°

FLAMMABLE LIMITS (%)
S Not established

LEL UEL

EXTINGUISHING MEDIA
Foam, carbon dioxide, dry chemical.

SPECIAL FIREFIGHTING PROCEDURES AND PRECAUTIONSS
Do not use foam at storage temperatures above 200°F. Firemen fighting fuel oil fires
should use necessary protective equipment and breathing apparatus as would normally
; used when fighting fires where there may be danger of breathing hazardous products

of combustion.

UNUSUAL FIRE AND EXPLOSION INFORMATION S
None.



SECTION V HEALTH INFORMATION
OSHAPEL* ACGIHTLV> ACTION LEVEL*

. No.t established Nnr pst-ahl -f «hpr| Not established
HEALTH EFFECTS

ACUTE CHRONIC
INHALATION

INGESTION

SKIN CONTACT

EYE CONTACT

Irration of respiratory tract mucous
membranes, nausea, CNS depression,
pulmonary edema.
Large quantities can result in
nausea, CNS depression.

Irritaion, particulary of mucous
membranes .

Irritation of the cornea and/or
conjunctiva.

Irration of respiratory tract mucous
membranes, possible mild chemical
pneumonitis wlf-h high concentrations.
No known effects.

Repeated and prolonged skin contact c£
result in skin disorders and potential
sensitization.

Irritation of the cornea and/or
conjunctiva.

FIRST AID PROCEDURES*
INHALATION- remove from vapor to fresh air, if unconscious seek medical aid.
INGESTION-DO NOT INDUCE VOMITING, seek medical aid. SKIN CONTACT-promptly remove oil
soaked clothing, wash skin with soap and water, if irritation develops, seek medical
aid. EYE CONTACT-flush with copious amounts of water, if irritation develops, seek
TnerHral aiH.

SECTION VI
STABILITY*

D UNSTABLE
CONDITIONS TO AVOID*

Source of ignition,
INCOMPATABLES*

Strong oxidants, e.
TYPICAL DECOMPOSITION PRODUCTS*

Incomplete combustion will produce

REACTIVITY DATA

3 STABLE

HAZARDOUS POLYMERIZATION *

D MAY OCCUR E WILL NOT OCCUR

heat, etc.

g. , chlorine and

carbon monoxide

concentrated oxygen.

, organic acids, aldehydes.

SECTION VII

Avoid exce
proper con
government
to prevent

SPILL OR LEAK PROCEDURES

ssive inhalation or skin contact. Absorb, scrape up, or incinerate under
litions or secure in a chemical land fill. Observe Federal, state and local
il spill and water quality regulations. Contain spills by diking or impounding
entrance into water courses and ground water.

SECTION IX OTHER INFORMATION
VENTILATION

PERSONAL
PROTECTIVE
EQUIPMENT

LOCAL EXHAUST* Recommended where airborne concentrations exceed 0.2 mg/m^
as benzene solubles.

GENERAL EXHAUST* Recommended for use in enclosed or
work areas.

semi-enclosed

RESPIRATORY PROTECTiON*Combination particulate and vapor air purifying or
self-contained breathing apparatus recommended at or above 0.2me/m as ben-
GLOVES*Butyl rubber, 1 EYE PRpTECTiON>6plash goggle;
neoprene, polyethylene]0? shields with safetypvr Iglasses.

OTHER* zene solubles
Full body
protective clothing.

SECTION VIII SPECIAL PROTECTION AND CONTROL INFORMATION
The information contained herein is based on data available at this time and is believed
to be accurate. However, no warranty is expressed or implied regarding the accuracy ,
of these data or the results to be obtained form the use therof. Since informati u"
tained herein may be applied under conditions beyond our control and with shich we may
be unfamiliar, no responsibility is assumed for the results of its use. The person
receiving this information shall make his own determination of the suitability of the
material for his particular purpose.



MATERIAL SAFETY DATA SHEET
APEX

MSDSNUMBER

SECTION 1 MATERIAL IDENTIFICATION
PRODUCT/ t
CHEMICAL NAME UNLEADED GASOLINE WITH ADDITIVES
PRODUCT/ S
CHEMICAL SYNONYMS NO LEAD
CHEMICAL FAMILY/ s Aliphatic and aronatic
FORMULA hydrocarbons/variable
OTHER IDENTIFICATIONS

No lead
MATERIAL USE OR S
OCCURENCE Automotive Fuel

24 HOUR EMERGENCY INFORMATION
C LAP K/APEX 314- 889-9600
CHEMTREC 800 - 424-9300
HAZARDS: rtnr.

4= E X T R E M E /\ 3/\
3 = HIGH < 2 X 2 > REACTIVITY
2 = MODERATE \\ /^
1= SLIGHT \A ——— OTHER
0 = LEAST '

HEALTH

SECTION II INGREDIENTS
COMPONENT

Gasoline
Complex mixture of aliphat
parafins, olefins, napth-
alenes, and aromatic
hydrocarbons. May contain
minute amounts (less than
3%) of benzene.
Additives:

„ Ethanol
Dupont DMA-54
Dupont AC-33-23
Ethyl PDA-733

%

-C

3%

10?,
1%
1%
1%

TLV
(Units)

300 ppm

1
10 ppm

1000 ppn

COMPONENT

listed in the NTP Annual
Report on Carcinogens)

% TLV
(Units)

SECTION III PHYSICAL DATA
BOILING POINTS

75 - 437 °F 24 - 225
MELTING POINTS

N/A

VAPOR PRESSURES
12 - 20psiam Hg. @

100 "F
38 °C

SPECIFIC GRAVITYS

i 0.7022 - 0.7587
VOLATILE BY VOLUMES

98 - 100 %
VAPOR DENSITYS
(AIR = 1) 3.0 - 4.4

SOLUBILITY INS
WATER

EVAPORATION RATES

insoluble ( = 1 ) established
APPEARANCE AND ODOR S

Clear color, characteristic hydrocarbon odor.

SECTION IV FIRE AND EXPLOSION DATA
FLASH POINT AND METHOD

> -45 F -43 C
IGNITION TEMPERATURE 257 C

* Auto ignition = 495 F
FLAMMABLE LIMITS (%) LEL

1.4

UEL

7.6
EXTINGUISHING MEDIA

Foam, carbon dioxide, dry chemical
SPECIAL FIREFIGHTING PROCEDURES AND PRECAUTIONSS

Firemen fighting gasoline fire should use necessary protective equipment and breathing
' apparatus as would be used vihen fighting fires where there may be danger of breathing

t\azardous products of combustion.

UNUSUAL FIRE AND EXPLOSION INFORMATION S

Highly dangerous when exposed to heat or flame.

FORM MSD 100



SECTION V HEALTH INFORMATION
OSHAPEL> ACGIHTLV* 300pOTl ACTION LEVEL* ISOpCTtl

NONE ,1981 intended change)
HEALTH EFFECTS

ACUTE CHRONIC
INHALATION

INGESTION

SKIN CONTACT

EYE CONTACT

Irritation of throat, respiratory trac
Possible bronchopneuinonia. CNS de-
rfc»pne»R«?ant- f nrmnnsrnniifirvass,. mrw
May be aspirated into lungs causing
chemical pneumonitis, pulminary edema
herrrmTVvjA , InfiR nf nr>n«!ri nn«n#»se:

Skin irritant, possible allergen.

Conjunctiva irritant. Irritation of
the eye surface membrane.

•t CMS depressant
Liver, kidney, pancreas, and spleen
flamafTp» T
Unknown

Skin irritant, defatting agent.
Contact dermatitis may result.

Conjunctiva irritant. Irritation of
the eye surface membrane.

FIRST AID PROCEDURES*
Inhalation-remove from vapor to fresh air, if unconscious seek medical aid. Inoestion- DO
NOT INDUCE VC
skin with soa
copious amour

MUTING, seek medical aid. skin contact-remove gasoline soaked clothing, wash
ip and water, if irritation develops, se
its of water, if irritation develops see

sek medical aid. Eye Contact-flush with
sk medical aid.

SECTION VI REACTIVITY DATA
STABILITY*

D UNSTABLE g STABLE
CONDITIONS TO AVOID*

INCOMPATABLES*

HAZARDOUS POLYMERIZATION *
D MAY OCCUR ;p W I L L NOT OCCUR

Source of ignition, heat, etc.
Can react vigorously with oxidizing materials.

TYPICAL DECOMPOSITION PRODUCTS* Carbon monoxide, oxides of nitrogen hydrocarbons,
combustion will produce carbon monoxide.

Incomplete

SECTION VII
Avoid excess
Observe Fed*
Contain spi;
water.

SPILL OR LEAK PROCEDURES
iive inhalation or skin contact. Absorb and secure in a chemical landfill,
ral, state and local governmental spill and water quality regulations.
Is by diking or impounding to prevent entrance into water courses and ground

SECTION VIII SPECIAL PROTECTION AND CONTROL INFORMATION
VfcNTILAHON

PERSONAL
PROTECTIVE
EQUIPMENT

LOCAL EXHAUST*

Recommended where airborne concentrations exc**»H 300 ppm.
GENERAL EXHAUST*

Recommended for use in enclosed or semi-enclosed work areas.
RESPIRATORY PROTECTION* Mask with organic vapor cartridge is recommended
rmpr^n-f-rst-ionet aVmyg 300 nrm RVrnre* 9000 m-m— c l̂ f rrwvhairwarl Jrriaa^hinrr

GLOVES*

Neoprene, PVC
EYEPROTECTION *SplasJ1'goggl6

•vr «hi «s1 rls w/ Rafo-f-v qlasce

OTHERS

c

for
uni

SECTION IX OTHER INFORMATION

The information contained herein is based on data available at this time and is believed
to be accurate. However, no warranty is expressed or iirplied regarding the accuracy of
these data or the results to be obtained from the use thereof. Since information contai
herein may be applied under conditions beyond our control and with which we may be unfam-
iliar, no responsibility is assumed for the results of its use. The person receiving
this information shall make his own determination of the suitability of the material for
his particular purpose.



MATERIAL SAFETY DATA SHEET "1ATA
APEX

MSDSNUMBER

SECTION 1 MATERIAL IDENTIFICATION
PRODUCT/ >
C H E M I C A L NAME L63^ Gasoline with additives
PRODUCT/ S
CHEMICAL SYNONYMS ^9^^ gasoline, Super Regular
C H E M I C A L F A M I L Y / > AU^tic and arcrratic
F O R M U L A hydrocarbons
OTHER I D E N T I F I C A T I O N ^

M A T E R I A L USE OR S
OCCURENCE Automotive Fuel

24 HOUR EMERGENCY INFORMATION
CLARK/APEX 314 - 889-9600
CHEMTREC 800 - 424-9300
HAZARDS: C10Cy*\_ ^ — ~~ — ' i n t

4 = E X T R E M E /\3/\
3 = H I G H < % V 2 > REACTIVITY
2 = MODERATE \\ /^
1= SLIGHT \A ——— OTHER
0 = LEAST '

HEALTH

SECTION II INGREDIENTS
COMPONENT

Gasoline
Complex mixture of aliphatic
parafins, oelfins, napthal-
enes, and arcrnatic hydro-
carbons.
May contain minute amounts
(less than 3%) of benzene.
Additives :

Ethanol
Dupont DMA-54
Dupont AC-33-23
Ethyl PDA-733
Dupont orange dye
AUcyl Lead Compounds

%

3%

10%
1%
1%
1%
1%
1%

TLV
(Uni ts )

300 ppm

10 ppm

1000 ppnr

COMPONENT

(listed in the NTP Annual
Report on Carcinogens)

% TLV
(Units)

SECTION III
BOILING POINTS

75 - 437 °F 24 - 225 °c
SPECIFIC G R A V I T Y S
IH«O = I 0.7022 - 0.7587
SOLUBILITY INS
WATER insoluble

PHYSICAL DATA
MELTING POINTS

N/A °F
VAPOR PRESSURES 100 ° F

°C 12-20psia mm Hg. @ 38 °C
VOLATILE BY VOLUMES VAPOR DENSITYS

98 - 100% (A lR- i ) 3.0 - 4.0
EVAPORATION RATESnot established
( =D

APPEARANCE AND ODOR S

Amber to bronze color, characteristic hydrocarbon odor.

SECTION IV
FLASH POINT AND METHOD

> -45 F -43 C

FIRE AND EXPLOSION DATA
IGNITION TEMPERATURE -57 p

> Auto ignition 495 F
FLAMMABLE LIMITS (%) LEL UEL

> 1.4 7.6
EXTINGUISHING MEDIA

Foam» carbon dioxide, dry chemical.
SPECIAL FIREFIGHTING PROCEDURES AND PRECAUTIONSS

Firemen fighting gasoline fires should use necessary protective equipment and breathing
apparatus as would normally be used when fighting fires where there may be danger of
v,£|athing hazardous products of combustion.

UNUSUAL FIRE AND EXPLOSION INFORMATION S

Highly dangerous when exposed to heat or flame.

FORM MSD 100



SECTION V
OSHAPEL*

NONE

HEALTH INFORMATION
ACGIHTLV* 300 ppm

(1981 intended chancre)
HEALTH EFFECTS

INHALATION

INGESTION

SKIN CONTACT

EYE CONTACT

ACUTE
Irritation of throat, respiratory trad
Possible bronchopneumonia.CNS depressar
unconsc-ioiiRnAses,, possible coma
May be aspirated into lungs causing
chemical pneumonitis, pulmonary edema,
hemorrage, loss of eonsrnniiKn̂ ss
Skin irritant, possible allergen.

Conjunctiva irritant. Irritation of
the eye surface membrane.

FIRST AID PROCEDURES*
Inhalation—re
NLtt' JJNlXlLt \A.
skin with sos
copious amour

aiuve .LJ.UU VCIUUL i
Ml'lTJLNG, seek mec
ip and water, if :
its of water, if i

ACTION LEVEL* 150 ppm

CHRONIC

r CNS depressant
it Liver, kidney, pancreas, and spleen
damaae.
Unknown

Skin irritant, defatting agent.
Contact dermatitis may result.

Conjunctiva irritant. Irritation of
the eye surface membrane.

•Q fresh air, if unconscious see*
lical aid. Skin Contact-remove gc
.rritation develops, seek medical
.rritation develops, seek medica]

: medical aid. Ingestion- DO
isoline soaked Clotting, wash
L aid. Eye Contact-flush with
L aid.

SECTION VI REACTIVITY DATA
STABILITY*

D UNSTABLE CX STABLE
CONDITIONS TO AVOID*

INCOMPATABLES*

TYPICAL DECOMPOSITION

Source of ignition, heat,

Can react vigorously with

HAZARDOUS POLYMERIZATION *
D MAY OCCUR Kl WILL NOT OCCUR

etc.

oxidizing materials.
PRODUCTS* Carbon monoxide, oxides of notrogen, hydrocarbons.
Incomplete combustion will produce carbon monoxide.

SECTION VII
Avoid exces
Observe Fed
Contain spi
water.

SPILL OR LEAK PROCEDURES
sive inhalation or skin contact. Absorb and secure in a chemical landfill,
sral, state, and local governmental spill and water quality regulations.
Lls by diking or impounding to prevent entrance into water courses and ground

SECTION VIII SPECIAL PROTECTION AND CONTROL INFORMATION
VENTILATION

PERSONAL
PROTECTIVE
EQUIPMENT

LOCAL EXHAUST*
Pecommended where airborne concentrations exceed

GENERAL EXHAUST*
Recommended for use in enclosed or semi-enclosed

RESPIRATORY PROTECTION *Mask w/organic vapor cartridge
nfarvt-rs-H runs ahrrw* "^00 nrm. Ahovp 2000 ron nse» se»]

GLOVES*

Neoprene, PVC
EYE PROTECTION *3piash goggles
cr shields w/safety glasses

300 ppm

work areas.
; is recommended for con-
|_f corvl-ain£»d breaHring \ff
. OTHER >

it

SECTION IX OTHER INFORMATION

The information contained herein is based on data available at this time and is believed
to be accurate. However, no warranty is expressed or implied regarding the accuracy of
these data or the results to be obtained from the use thereof. Since information conta:
herein may be applied under conditions beyond our control and with which we may be unfam-
iliar, no responsibility is assumed for the results of its use. The person receiving this
information shall make his own determination of the suitability of the material for his
particular purpose.
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M.G.P., INC. 1800 CONRAD WEISER PARKWAY
WOMELSDORF, PA 19567

215-589-2541

PRODUCT:
Carbon/Graphite Grades

November, 1985

I IDENTIFICATION
CHEMICAL FAMILY: Carbon
D.O.T. HAZARD CLASSIFICATION: Inert' •*/•

II INGREDIENTS (INERT & HAZARDOUS)
INGREDIENTS/COMPOSITION C.A.S. #
Carbon 7440-44-0
and/or or
Synthetic Graphite 7782-42-5

111 PHYSICALiDATA

BOILING POINT: None
MELTING POINT: None
EVAPORATION RATE: 0
SOLUBILITY IN WATER: Insoluble
APPEARANCE Grey-black solid

PERCENT
>99

PEL
15 mg/M3

TLV
10mg/M3

VOLATILE BY WEIGHT: <0.01%
SPECIFIC GRAVITY: 1.9-2.2
VAPOR PRESSURE Negligible at room temp.
VAPOR DENSITY: Negligible at room temp.
ODOR: None

:|V:FIREfAND EXPLOSION DATA
LOWER/UPPER EXPLOSIVE LIMIT: NoneFLASH POINT: None

EXTINGUISHING MEDIA: Water, CO2> sand
EXTINGUISHING MEDIA TO AVOID: None
HAZARDOUS DECOMPOSITION PRODUCTS: In normal combustion, CO2 and CO.
SPECIAL FIREFIGHTING PROCEDURES: Self-contained breathing apparatus, as normal.
UNUSUAL FIRE AND EXPLOSION DATA: Graphite and carbon dusts are normally not explosive, but
thesetmay weakly contribute if the event is initiated by another explosive dust or gas. Graphite and carbon
dusts'areelectrically conductive; dust accumulations may cause electrical short circuits or other electrical
Tnalfuncttons.

V HEALTH?HAZARDrDATA
PERMISSIBLE EXPOSURE LIMIT (PEL): SEE SECTION II
PRIMARY ROUTE(S) OF ENTRY: Inhalation of dust.
EFFECTS OF OVEREXPOSURE:

'EYES: At high dust level, mechanical irritation.
BREATHING: Prolonged and repeated over-expostrre may lead to benign pneumoconiosis.
SWALLOWING or SKIN: No effect.
FIRST AID:
IF IN EYES: Flush with water if irritation occurs.
IF ON SKIN, BREATHED OR SWALLOWED: None necessary.
MEDICAL CONDITIONS RECOGNIZED AS POSSIBLY AGGRAVATED BY EXPOSURE:
Individuals with pre-existing chronic respiratory impairments or with serum antitrypsin deficiency
may be at increased risk of pneumoconiosis. •



fVI REACTIVITYiDATA
HAZARDOUS POLYMERIZATION: Will not occur.
STABILITY: Stable.
INCOMPATIBILITY (MATERIALS TO AVOID): None known.

-VII-SPILL'OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
Use normal housekeeping practice.
WASTE DISPOSAL METHOD: Bury in an approved landfill. ...»
DISPOSAL MUST BE IN COMPLIANCE WITH FEDERAL, STATE & LOCAL LAWS AND REGULATIONS.

SVIIKPROTECTIVEEQUIPMENTiTOiBEtUSED
RESPIRATORY PROTECTION: Use approved respirator if exposure exceeds PEL limits.
VENTILATION: Local ventilation recommended if dust level exceeds PEL limit.
PROTECTIVE GLOVES: Not required.
€Y£ PRQTECT4QN:4f-airborne particles are produced
OTHER PROTECTIVE EQUIPMENT: None required.

'IX SPECIAL: PRECAUTIONS OR'OTHER-COMMENTS
None

^XiREEERENGES
ACGIH Documentation of Threshold Limit Values, current edition
NIOSH Occupational Health Guidelines
OSHA Publication 2206 (29 CFR 1910.1000)
THIS MATERIAL SAFETY DATA SHEET IS PROVIDED SOLELY FOR YOUR INFORMATION,
CONSIDERATION AND INVESTIGATION. ANY USE OF THESE DATA AND INFORMATION MUST BE
DETERMINED BY THE USER TO BE IN COMPLIANCE WITH APPLICABLE FEDERAL, STATE AND
LOCAL LAWS AND REGULATIONS.



NATIONAL
REFRACTORIES &
MINERALS
CORPORATION

300 LAKESIDE DRIVE. OAKLAND. CALIFORNIA 94643

JATERIAL
) (c
ATA ^

C'*npiHiy l Ptinl

National Refractories and
Minerals Corporation

tiade Nan~* (Corpmon Name or Svnooym)
K./R Gun 60RG(Formerly BG 633-2)

Cheocai Name
NA

luu« Date

Revised 1-30-85

lOertitiCJiiOn Numo«r

NA

Em«ro«ncy Phoo« Numtw
(415) 462-1122

Formula
NA

DOT Identification Number
NA

HAZARDOUS INGREDIENTS
Material or Component

Trivalent'Chromium (Cr"1"3 as in Cr203): <13, Typical (GAS 007440-47-3)

Sodium Silicate : <5, Typical (CAS 015593-82-5)

Gypsum, CaS04* 2H20: <5, Typical (CAS 013397-24-5)

!>HYSICAL4>AT/C
Material is (M NXxmal Concnonj»

D Liquid D Solid D Gas D Otfer Granular, Dry
AoOlylAfcaknily

PH NA
Melting Point N/? F
Boiing Point NA F

Apptwanc* and Odo>

Color: Dark Grey Odor: None
Sizing: -4 mesh

Specific Gravity (HzO » 1) 2 .8-3 . 1
Solubility in water (<& by weight) <£

Vapor Prtuui*
(mm Hg 11 20'Cl

NA

PERSONA^ PROTECTIVE EQUIPMENT
R«(W*lcr> Prol«Clion

N10SH or MSUA approved respirator for
particulates.

Ey«t *"d F*ci

Safety glasses are recommended.

Hindi. Arm*, and Body

Long sleeved shirt and
recommended.

Olhw Clothing «nd Eguipnwnl

Shoe covers; Rubber or

gloves are

plastic booties.

EMERGENCY MEDICAL PROCEDURES

Unused Product;
1. Skin: Wash with soap and water. Rinse thoroughly.
2. Eyes: Wash immediately with large quantities of water. Obtain medical attention.

Used Product may contain hexavalent chromium compounds.
1. Skin: Wash with soap or mild detergent in running water. Remove contaminated

clothing.
2. Eyes: Irrigate immediately with water lifting lower and upper lids occasionally.

______Continue for 15 minutes. Get medical attention.



HEALTH/SAFETY INFORMATION

Long term exposure to trivalent chromium appears to have no significant
inhaiatiorhealth effect. Hexavalent chromium compounds, potentially present in

used products, are severe irritants of the respiratory tract and skin and
ingestion repeated prolonged exposure may increase the risk of

Not likely to occur. lung cancer.
Repeated or prolonged contact with potentially hazardous used product
may cause sensitization dermatitis.
Contact with unused or potentially hazardous used product, may be cor-
rosive to tissues. (See Additional Information section).

Skm

Tweshoia I)""' J.O10. .
0.5 mg/mj Cr10; 0.05 mg/m"1 Cr™ 1983-84 ACGIH TLV's

Fi
re

 a
nd

Ex
pl

os
io

n

2r-

Flash Pointy F
c D Not Flammable

Auto lgn*ion T«mp««lur«

NA °F .

Flammable Omts m Air

LoweNA <«
UppeNA <%

Unusual F«« i«l Eiptonon Huards

NA
SllbUy

CD Stable D Unstable

Ej!<ngutsr»nQ M«O«

NA
Eilinoxisnin^ Mt<*a Noi lo M usM

NA
lnwx>«i*»Hy (Malmti* lo Avon)

NA . . . . ,
Conations lo Av<xd

NA
Huardoul OcomoOKIo" Ptodudj

See Environmental Section

ENVIRONMENTAL
Soill or leak procedures
The used product may release hexavalent chromium if wetted. We recommend that the
purchaser establish a spill prevention, control and counter measure plan. This
plan should include procedures for proper storage as well as clean-up of spills and
leaks. The procedures should conform to safe practices and provide for proper re-
covery or disposal. Depending on the quantity spilled, notification of the National
Response Center(800-424-8802) may be required in case of hazardous substances.(See
EPA and DOT Regulations, also, various state and local regulations.)

Waste Disposal Method'

Before disposal, used or unused product should be tested to determine hazard
and requirements under Federal, State or Local laws and regulations.

•Qsposer must comply with Federal. State and Local disposal or discharge laws.

ADDITIONAL INFORMATION

1. Do not breathe dust.

2. Toxic risk may be altered by chemical or physical changes caused by
conditions of use.

3. K/R Gun 60 RG is a chemically bonded Refractory. Castable.

Theuy«M«>"soinu!<ho<)iof lunatng vatge .at* and OispoMi O> *<* prooua »• beyond ou< conuol «XJ nuy be oer<xx3 our Mvxrtedj* For ihn *no onwcasonm 00 no
.KM"« icxx'iiotlrand o.pnily Outturn kjUkly lot luu. Oanuge a ••P*nv« (i.tmg our 01 o m tn, >ar connKlM with V* Djndtng llotag*. UM or cklpouJ ol >M p>oax>

KATT bCM llBJI Bjcti
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MATERIAL SAFETY DATA SHEET

A. P. GREEN REFRACTORIES COMPANY
Green Boulevard, Mexico, Missouri 65265

Tel. 314-473-3626

, ̂

Product Name: KAST-0-LITE 25 Product Type: Fireclay Insulating
Cas table

Product Chemical Analysis:

SiO,Ai9e,
Fe 0
Ca8 3

MgO
TiO,
NaKO

37.0
35.0
4.5

14.0
0.3
1.0
1.2

- 41.0%
- 39.0
- 8.0
- 16.0
- 0.8
- 2.0
- 1.7

Product Proximate Analysis (Ingredients):

Insulating Brick Grog 10 to 20%
Firebrick Grog 30 to 40
Clay 1 to 6
Perl He 3 to 10
Refractory Cement 35 to 45
Diatomaceous Earth 1 to 5
Amorphous Silica 3 to 10

Potential Health Hazard Data:

1. This product contains 0 to 1% quartz. It also probably contains
3 to 12% cristobalite contributed by the calcines. This cris-
tobalite would occur in the glassy bond of the product's grog
and the cristobalite crystallites are not mechanically separate
unless the product is ground extremely fine.

2. This product's cement may cause drying out and chapping of the
skin, and will irritate the eyes if it enters them.

Recommended Disposal Method:

1. Normal housekeeping procedures should be followed in the
event of spilled castable.

2. Waste material may be removed to an approved landfill or
dump.

Recommended Handling Procedures:

1. Wear standard safety glasses.

2. Avoid breathing of dust while handling dry material.



3. Wear gloves to protect hands from chapping.

4. In case of contact with skin or eyes the contacted area
should be washed thoroughly with water.

5. Safety shoes may be worn to protect feet from dropped containers.

6. Avoid breathing of dust during refractory tear-out after service.

This material safety data sheet contains confidential proprietary infor-
mation and is not to be disclosed to the general public or to competition.
The information accumulated herein is believed to be accurate but is not
warranted to be, whether originating with A. P. Green Refractories or not.
This information is offered solely for use in your evaluation of this product
in respect to safety, health and environmental hazards.



TRIANGLE REFINERIES, INC.
SPECIALTY PRODUCTS DIVISION
3020 KNIGHT STREET • SUITE 130 • SHREVEPORT. LOUISIANA 71105
TELEPHONE (8001 548-3417 (318) 861-0954 ; A SUBSIDIARY OF HfRf-MCCfl HfflHIHC COKfOKMIOH

MATERIAL SAFETY DATA SHEET
MSOft NUMBER

CV-1354

EMERGENCY TELEPHONE
COMPANY

405/270-2526
CHEMTRCC

80Q/424-9300
I. PRODUCT IDENTIFICATION

PRODUCT

KERMAC 467 Solvent
CHEMICAL FAMILY

Petroleum Hydrocarbon Dist i l la te
NATIONAL FIRE PROTECTION ASSOCIATION HAZARD RATING CODES

Least - 0 Slight - 1
Moderate - 2 High - 3 Extreme - 4

HEALTH CODE

0

CHEMICAL NAME

Heavy Al iphat ic Solvent Nanhtha
FORMULA

FIRC CODE

2

CAS NUMBER

64742-<)fi-7
REACTIVITY CODE

0

II. HAZARDOUS COMPONENTS

INGREDIENT OSHA LIMIT TLV

Solvent - Similar
to Kerosine

100 Petroleum Distil
TWA-500 ppm

te Not Applicable

III. PHYSICAL AND CHEMICAL PROPERTIES
BOILING POINT

390-470°F
•ERCENT VOLATILE BY VOLUME 1%)

00

Kerosine
SPECIFIC GRAVITY (MjO = 1 )

0.78

VAPOR PRESSURE

<1 mmHg @ 100°F
MOLECULAR WEIGHT

172
MELTING POINT

Not Avai lable
VISCOSITY

<32 SUS 0 100°F

EVAPORATION (ETHYL, ETHER = 1 )

Slower
APPEARANCE

Clear Liquid
VAPOR DENSITY (AIR - 1 )

5 .9
SOLUBILITY (G/IOOG WATER AT 2O °C>

Negligible



IV. FIRE PROTECTION INFORMATION
PLASH POINT AND METHOD

Tag Closed Cup 160°F minimum
AUTOICNITION TEMPERATURE

4108F
FLAMMABLE LIMITS % VOLUME IN AIR LOWER

0.7
UPPER

5
EXTINGUISHING MEDIA

Carbon dioxide, dry chemical, or foam. Water stream may spread fire, use water spray only to
cool containers exposed to fire. If leak or spill has not Ignited, use water spray to
disperse vapors.

HAZARDOUS DECOMPOSITION PRODUCTS

Incomplete combustion can yield carbon monoxide and various hydrocarbons,

FIRE AND EXPLOSION HAZARDS

Can form combustible mixtures with air when heated to approximately 160°F. Will not flash
spontaneously.

HAZARDOUS POLYMERIZATION

Rl Will Not Occur Lj May Occur

STABILITY

El Stable D Unstable

V. HEALTH INFORMATION
INHALATION

Possible effects include headache, nasal and respiratory irritation, nausea, drowsiness,
fatigue, peumonitis, pulmonary edema, central nervous system depression.

EYE CONTACT

Irritation

SKIN CONTACT

Irritation, may cause dermatitis due to defatting of keratin layer.

Possible effects Include headache, drowsiness, nausea, fatigue, peumonitis, pulmonary edema,
central nervous system depression. Aspiration hazard.

REPORTED AS POTENTIAL CARCINOGEN
OR CARCINOGEN

Not Applicable
inmfnational Agency lor Research_gn Cancer

National Toxicology Program
OSHA



VI. FIRST AID PROCEDURES
INHALATION

Move exposed person to fresh air. If breathing has stopped, perform artificial respiration,
Get medical attention as soon as possible.

EYE CONTACT

Immediately flush eyes with water for a minimum of 15 minutes, occasionally lifting the
lower and upper lids. Get medical attention as soon as possible.

SKIN CONTACT

If clothing soaked, immediately remove clothing and wash skin with soap and water. Launder
clothing before wearing. Get medical attention promptly.

Do not induce vomiting. Get medical attention as soon as possible,

___________________________VII. EMPLOYEE PROTECTION_____________________
ICSPIRATORY PROTECTION ( UTILIZE NIOSH APPROVED RESPIRATORS. REFER TO MANUFACTURER'S PROTECTION FACTORS AND OSHA STANDARD 1 9 1 0.1 34. AS A GUIDELINE:)

Up to 2500 ppm, half-mask, organic vapor respirator.
Up to 5000 ppm, full-face organic vapor respirator or full-face supplied air respirator.
Greater than 5000 ppm, fire fighting, or unknown concentration, self-contained breathing
apparatus with positive pressure.

Chemical goggles, face shield.

Gloves: Nitrile, neoprene or other material resistant to petroleum distillate.

VENTILATION

Maintain local or dilution ventilation to keep air concentration below 500 ppm. Loading,
unloading, tank gauging, etc. remain upwind. Request assistance of safety and industrial
hygiene personnel to determine air concentrations.



VIII. TRANSPORTATION AND STORAGE INFORMATION

DOT Hazardous Material D No
DOT SHIPPING NAMC AND NUMBCft Petroleum naphtha UN 1255 DOT HAZARD CLAS* Combustible liquid

Do not store with strong oxidizers. Store as OSHA Class IIIA combustible liquid.

IX. ENVIRONMENTAL PROTECTION

SL
to

Notify emergency response personnel. Evacuate area and remove ignition sources,
Build dike to contain flow. Remove free liquid, do not flush to sewer or open
water. Pick up, with inert absorbent and place in closed container for disposal

EPA Hazardous Wasle D Yes Bl No

EPA WAITI COOt NUMBER
Not applicable

WA*TC CHAHACmiSTIC OK MAZAHD CODE

Not applicable
ut<
*Sto O Utilize licensed waste disposal company. Consider recycling or incineration.

Utilize permitted industrial waste disposal site.

MANAOEft'« ««NATLmC (PRODUCT «ArtTY AND COMPLIANCE)

Prepared by Kerr-McGee Refining Corporation tor Triangle Refineries, Inc.
DATE PKEPAIIED

DISCLAIMER

The information and recommendations contained in this publication have been compiled from sources believed to be
reliable and to represent the best current opinion on the subject at the time of publication. Since we cannot anticipate
or control the many different conditions under which this information or our products may be used, we make no
guarantee that the recommendations will be adequate for all individuals or situations. Each user of the product
described herein should determine the suitability of the described product for his particular purpose and should
comply with all federal and state rules and regulations concerning the described product.



MATERIAL SAFETY DVTA SHEET P M /A

PRODUCT NAME:
"' HOT EXTRUSION

EMERGENCY PHONE
(215) 487-0697

G. WHITFIELD RICHARDS COMPANY
42O2-10 MAIN STREET- PHILADELPHIA, PA 19127 - (215)487-1202

MATERIAL DESCRIPTION AND S HIPPING NAME:
SHIPPED AS "METAL CUT/DRAW LUBRICANT"

PRODUCT NUMBER:
307999

SECTION II - HAZARDOUS INGREDIENTS TLV UNITS
CAS
REGISTRY tt

GRAPHITE (DUST IS FIRE HAZARD IRRITANT) 2. 5 mg/m3
RESPIRABLE DUST

7782-42-5 65

SECTION III - NONHAZARDOUS
PETROLEUM HYDROCARBON
FATTY OIL
COLLOIDAL CLAY .

INGREDIENTS
CAS
REGISTRY #
64741-45-3
8016-28-2
12001-31-9

x

<30
<15
<10

COKRDENML FnPPRiETAllY INFORMATION
AND FCR IHTERHAL USE ONLY

SECTION IV - PHYSICAL DATA

BOILING POINT: HIGH WITH HIDE RANGE
VAPOR PRESSURE: N/A .] ;-. _i_____
VAPOR DENSITY (AIR = 1): N/A "" -' "
SOLUBILITY IN WATER: NIL
APPEARANCE AND ODOR: BLACK GREASE - OILY ODOR

SPECIFIC GRAVITY: 1. 3
.EVAPORATION RATE: N/A

SECTION V - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT: 555 DEGREES F FLAMMABLE LIMITS: UNKNOWN
EXTINGUISHING MEDIA: FOAM, CARBON DIOXIDE, DRY CHEMICAL
SPECIAL FIRE FIGHTING PROCEDURES: WEAR SELF-CONTAINED BREATHING APPARATUS WHEN
FIRE FIGHTING* IN CONFINED SPACES.

UNUSUAL FIRE AND EXPLOSION HAZARDS: NONE

SECTION VI - HEALTH HAZARD DATA

EFFECTS OF OVEREXPQSURE:
CASES OF PULMONARY FIDROSIS AND EMPHYSEMA HAVE RESULTED
FROM PROLONGED INHALATION OF GRAPHITE DUST.

»

EMFRGENCY AND FIRST AID PROCEDURES:
S! - WASH WITH SOAP AND*WATER. EYES - FLUSH WITH WATER.
ANU PERSISTS, SEEK MEDICAL AID.

THRESHOLD LIMIT VALUE
NOT ESTABLISHED

IF IRRITATION OCCURS



SECTION vii - REACTIVT.TV DATA
STALILITY: STAULE

It^n*lPATIB ILITY MATERIALS TO AVOID): STRONG OXIDIZING AGENTS

HAZARDOUS, ̂ COMPOSITION PRODUCTS: FUMES, SMOKE, CARBON MONOXIDE/ SULFUR OXIDESi
ALDEHYDES AND OTHER DECOMPOSITION PRODUCTS

HAZARDOUS POLYMERIZATION: WILL NOT OCCUR

SECTION VIII - SPILL OR LEAK PROCEDURES

STEPS TO DE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED:
SCOOP UP OR COLLECT FOR WASTE CONTAINERS. PREVENT MATERIAL FROM ENTERING
WATERWAY.

WASTE DISPOSAL METHOD:
DISPOSE ACCORDING TO LOCAL/ STATE AND FEDERAL REGULATIONS.

*

SECTION IX - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION: USE AIR-SUPPLIED RESPIRATORY PROTECTION IN CONFINED OR
ENCLOSED SPACES

VENTILATION: SUGGESTED TO CAPTURE VAPOR MISTS OR FUMES

PROTECTIVE GLOVES: EYE PROTECTION:
S ESTED TO AVOID PROLONGED CONTACT WITH SKIN SUGGESTED

OTHER PROTECTIVE EQUIPMENT: NONE /

SECTION X - SPECIAL PRECAUTIONS

PRECAUTIONS IN HANDLING AND STORING: WASH THOROUGHLY AFTER HANDLING.

THE INFORMATION PRESENTED HEREIN, WHILE NOT GUARANTEED, IS TO THE BEST OF OUR
KNOWLEDGE AND BELIEF, ACCURATE AND RELIABLE AS OF THE DATE ISSUED. • NO WARRANTY
OR GUARANTEE,-, EXPRESS OR IMPLIED, IS MADE REGARDING THE PERFORMANCE OR
STABILITY OF THIS PRODUCT, SINCE THE MANNER OF USE AND CONDITIONS OF STORAGE
AND HANDLING ARE BEYOND OUR CONTROL. THIS INFORMATION IS OFFERED FOR THE
USER'S CONSIDERATION AND EXAMINATION AND IT IS THE USER'S RESPONSIBILITY TO
SATISFY ITSELF THAT IT IS SUITABLE AND COMPLETE'FOR THEIR PARTICULAR USE.

NAME: S. P. BAR ATT

SIGNATURE: _ _ __— — T T
T .E/. V. P. - TECHNICAL DEVELOPMENT

DATE: JUNE, 1986

309999



U.S. DEPARTMENT OF LABOR
0:c :.-*• -anal Safety and Health Administration

MATERIAL SAFETY DATA SHEET
»4 R I J I T

Required undf USDL Safety and Health Rcg-jlatiom for Ship Rep3inng.
Shipbuilding, and ShipbrenVmg (29 CFR 1915. 1916. 1917)

SECTION 1
MANUFACTURER'S NAM(.

ETNA PRODUCTS, INC.
CMERGENCV TELEPHONE; NO.

216/543-9845
AOOOESS t.\'jmt>(r. Sl'tft. CiM. Slstt. arj ZIP CoJc'
___16924 Park Circle Drive, PO Box 286, Chagrin Falls, Ohio 44022 U.S.A.

CHEMiCAl. NAME AND SYNONYMS TOAOt N A M E AND S Y N O N Y M S
MASTER DRAW #595P

SECTION 11 . HAZARDOUS INGREDIENTS

PAINTS PRESERVATIVES. & SOLVEMTS

PIGMENTS

CATfl.l_vST

VEHiCLt

SOLVENTS

AOOlTlVlS

OTHEBS

%

1

TLV
!Unml ALLOYS AND METALLIC COATINGS

BASE META'_

ALLOYS

METALLIC COATINGS'

FILLEB METAL
PLUSCCATiNi OO CORE FLUX

OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES

.

X

——

X

TLV
(Unmt

TLV
(Umol

SECTION III • PHYSICAL DATA

BOILING POINT (°F.J ,

VAPQB PBESSURE ("m Mfl.)

VAPQB DENSITY (AIR-1)

SOLUBILITY IN WATER

ve 400°F

Nil

Nil

Tnsol\ible

SPECIFIC GRAVITY (MjO'll

PERCENT. VOLATILE
BY VOL'JVE (%)

EVAPORATION RATE
» , . _ . Ml

t

* »

0.87

Nil

Nil

APPEARANCE ANoooon Free flowing amber liquid, bland odor.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASM POINT if/ctnoa u«d)

340°F COC
EXTINGUISHING MEDIA

Dry chemical or CO-,.

FUAMMABV.E LIMITS L»I Ufl

SPECIAL FIRE FIGHTING PROCEDURES
Keep unopened drums cool with water.

Use air-SUDplied rescue equipment for pnr?1osf»fl arpas. _ _ _
UNUSUAL FlRt AND EXPLOSION HAZARDS

None known. \

PAGf M» on rr»t'i* tide! Fo»m OSHA 20



SECTION V • HEALTH HAZARD DATA

None known
Prolonged contact may cause mild irritation.

. If liquid

in contact with eyes, flush with cold water until

i r r i t a t i o n subsides

SECTION VI • REACTIVITY DATA

Stronc ox:dizinc ager.ts

none r.ovr.

I WlwL NOT OCCUE

SECTION VII - SPILL OR LEAK PROCEDURES
STC.PS TO BC TA>v[(s IN CASt MATERiA. IS BH-fUCO O« iPiu.CC Keep liquid out of vater and

sewage system. Cover f ree liquid and use suitable absorbent

^Dispose of in accordance vith Local Ordinances

SECTION VIII - SPECIAL PROTECTION INFORMATION

Usual ly not needed

Usual ly not needed

PBOTCCTiO'v '

f Pi
Mtt PRCTI .CT IVC ES

SECTION IX - SPECIAL PRECAUTIONS

* TO BC

extreme heat.
put CA^

PAGE I2i
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U.S. DEPARTMENT OF LABOR
0"c :,;cV:ria! Safety and Health Administration

M A T E R I A L S A F E T Y . D A T A SHEET
Required under USDL Sufety and Hejith Rcgjlations for Ship Repairing,

Shipbuilding, and Shipbrcakioo (29 CFR 1915. 1916. 1917)

SECTION I
MANUFACTURER'S NAME.

ETNA PRODUCTS, INC.
Slrtc'Cil\.St-lc.anJZI}'C\>Jc

EMERGENCY TELEPHONE. NO.

216/543-9845
.uu«ti^ i.^ur-.rc' $;rfc: i in. i f j / f . anj at' coJr'
16824 Park Circle Drive, PO Box 286, Chagrin Falls, Ohio 44022 U.S.A.

CHEMICAL NAME AND SYNONYMS I TRADE NAME AND SYNONYMS
' MASTER DRAW #2555P

CHEMICAL FAMILY FORMULA

SECTION II - HAZARDOUS INGREDIENTS

PAINTS. PRESERVATIVES, & SOLVENTS

PIGMENTS

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS

V

1

TLV
!Un,u> ALLOYS AMD METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER META_
PLUS COATING OO COPE FLUX

OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES

•

"*»

%

%

•

TLV
(Unitjl

TLV
(Units)

SECTION III . PHYSICAL DATA
BOILING POINT (CF.)

VAPOR PRESSURE (mm Hg )

VAPOR DENSITY |AIR*1)

SOLUBILITY IN WATER

* 400°F

Nil

Nil

Insoluble

SPECIFIC GRAVITY (H,O'l)

PERCENT, VOLATILE
BY VOLUME (S)

EVAPORATION RATE
( -')

\

0.858

Nil

APPEARANCE AND ODOR

SECTION IV - FIRE AND EXPLOSION HAZARD DATA'
FLASH POINT (Mttnoo uved)

420°F ASTM D-92-57
EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING
Dry chemical or CO? .

FLAMMABLE LIMITS Utl Ufl

PROCEDURES
Keep unopened drums cool with water.

Use air-supplied rescue equipment for enclosed areas.
UNUSUAL FIRE. AND EXPLOSION HAZARDS 1

Do not mix with stronq oxidants.
• \

PAGF (V (Cor»t.nui':i on tide' OSMA ?0



MATERIAL SAFETY CATA SHEET P*g« 2.

SECTION V • HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE - ^ »

5 mq/m for oil mist
EFf ECTS OF O V E « E X P O S U H £

Prolonged or repeated skin contact may cause mild skin

irritation.
EVERG EN CV ANO FIRST AlO PROCEDURES

SKIN CONTACT
EYE CONTACT:

: wash with soap and water.
flush with clear water until irritation subside:

SECTION VI - REACTIVITY DATA

UNSTABLE

STABLE

CONDITIONS TO AVOID

I N C O V P A T A B I L I T Y .\ljli':ill 10 J\ OlJ
_____________ Strong oxidants

——V

\V

DECOMPOSITION PRODUCTS

HAZARDOUS
POLYMERIZATION

MAY OCCUR
CONDITIONS TO AVOID

WILU NOT OCCUR

: SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE M A T E R I A L IS RELEASED OR SPILLED

Recover free liquid. Add inert absorbent
Keep petroleum products out of streams and

to spill area.
waterways .

~r, '

*AST£ DISPOSAL V E T M O O
Dispose of in accordance with the Federal,

" Ordinances.

State and Local

m

•

SECTION VIM
K t S P l R A T O R V P R O T E C T I O N iptx;;> l\pf!

Chemical
V E N T I L A T I O N

• SPECIAL PROTECTION

Mist, such as Willson
LOCAi. Ex«-"AuS"
Needed only to capture hot
MECHANICAL l(j<H<rjl>

P R O T E C T I V E GLOvES * «
Impervious material if desired

fumes.

i ev£ P R O T E C T
1 Chemical

INFORMATION

1211
N10SH Approval No.
TC 21C - 141

, SPECIALI

!?'" ER

ICN
safety goggles

O T f - E R P R O T E C T I V E E Q U I P M E N T
Impervious apron if desired

SECTION IX • SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN

--

OTHER PHECAVJTIONS . . ...

——— - — ——— —— — - — . — — .. _

IN HANDLING AND STORiNO
Keep container closed when not in use
heat, open flame or strong oxidants.

Avoid eye contact and prolonged skin

"breathing 7>il mist. - Wash thoroughly

Do not store near

contact. Avoid
after handling.

PAGE (2) Form OSHA 20



r
U.S. DEPARTMENT OF LABOR

O-.c .vi- ona! Safety and Health Adminiitration

MATERIAL SAFETY DATA SHEET

f O"*
RIJ»7

Required undef USOL Safety and Health Regulation* for Ship Repairing.
Shipbuilding, and Sh.pbre.ikmg (29 CFR 1915, 1916. 1917)

SECTION 1
MANUFACTURER S NAME

ETNA PRODUCTS, INC.
A O D O E S S /

16824
C^tMlCAL

.\ y •*!><•/ Strrct. Of i. Suit, anj 7.lf CoJa
Park Circle Drive, PO Box 286, Chagrin Falls,

NAME ANO SYNONYMS j TRAD
1 N

C"lMlCAL FAMILY I FORMULA

• EMERGENCY TELEPHONE NO.
216/543-9845

Ohio 44022 U.S. A
E NAME ANO SYNONYMS

1ASTER DRAW #548SG1

SECTION II - HAZARDOUS INGREDIENTS

PAINTS PRESERVATIVES. & SOLVENTS |

PiGs'ENTS

CATALYS'

VEHICLE

SOLVENTS

AOOITIVIS

OTHERS

* 1

f»

TLV 1
(Un.iO •

1

1

ALLOYS AJJD METALLIC COATINGS

BASE METAL ' |

ALLOYS

METALLIC COATINGS'

FILLER METAL
PLUS COATING OR CORE FLUX

| OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR CASES

.

""»

*l
i

i

i

%

TLV
(Unml

TLV
(Units)

SECTION III - PHYSICAL DATA

OOILING POINT I'F.)

VAPOR PRESSURE (mm Hg.)

VAPOR DENSITY (AIR-1)

SOLUBILITY IN WATER

ve 420°F

Nil

Nil

Insoluble

SPECIFIC G R A V I T Y (MjO'l)

PERCENT. VOLATILE
BY VOLUME (S)
EVAPORATION RATE
I .11

• •

0.87

Nil

Nil

APPEARANCE AND OOOR

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
^LASH POINT (M«moO uicO)

400° F COC
EXTINGUISHING MEOIA

CO2 or dry chemical.

FLAMMABLE LIMITS LH u«'

SPECIAL FIRE FIGHTING PROCEDURES
Keep unopened drums cool with water .
Use air-supplied rescue equipment for enclosed areas.

UNUSUAL FIRE AND EXPLOSION HAZARDS

\

<Cont<nu<*d on tide) Form OSHA-20



SECTION V - HEALTH HAZARD DATA

None known

Prolonged contact may cause mild irritation.

«OCtOutC!
Wash skin with soap and water. If liquid comes
in contact with eyes, flush with cold water ur.til
-irntar

SECTION .VI - REACTIVITY DATA
C O N D I T I O N :

S*At_l

:ronc oxidi

I MAV OCCUt I CONDITIONS TO
P O - V M E R l Z A T I O N

NOT XX

SECTION VII . SPILL OR LEAK PROCEDURES
. IS OC.LXASLD OH <.PH i rr.

Keep liquid out of water and
.sewage systems. Cover free liquid and use suitable absorbent.

Dispose of in accord;

SECTION VIII - SPECIAL PROTECTION INFORMATION

Usual ly not needed
VENTILATION

Usually not needed

SECTION IX • SPECIAL PRECAUTIONS
IONJ TC BC TAKCN IN MANNING AN^ STQOINC."

Store away from open flaiae and

PAGE (2i
Fortn OSHA 20
*«.. M»> TJ



Fnrm Approved
Budget Bureau No. 44-R1387
Approval Expires April 30. U.S. DEPARTMIMT OF LABOR

WAGE AND LABOR STANDARDS ADMINISTRATION
Bureau of Labor Standards

MATERIAL SAFETY DATA SHEET

Form No. LSB-OOS-4
May 1969

inn • biiinb wni bi i wn i n wi ihki ^^^-^^ II H r- ^ •}

SECTION 1
M A N U F A C T U R E R ' S NAME

The Mogul
ADDRESS iNumber. Street. City, State, and ZIP

Corporation
Code)

CHEMICAL NAME AND SYNONYMSNone: Proprietary Boiler Water
Chagrin Falls,

Treatment
CHEMICAL FAMILY Strong Alkali FORMULA

EMERGE

i/

NCY TELEPHONE NO.
(216) 2Vf-5000

Ohio 4U022
TRADE NAME AND SYNONYMS ^nMOGUL HP-280

Proprietary Composition

SECTION II HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES, & SOLVENTS

PIGMENTS

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS

% TLV
(Unlit) ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE FLUX
OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR CASES

None.

MOGUL HP-280 is acceptable for use in the treatment of boilers vroducinK
steam that will contact food, in accordance with the terms of the Code
of Federal Regulations, 21 CFR 121.1088, "Boiler Water Additives."

%

%

TLV
(Unit*)

TLV
(Unit*)

SECTION III PHYSICAL DATA
BOILING POINT CF., Approxilnate

VAPOR PRESSURE ("Wi Hg.(

VAPOR DENSITY IAIR=1)

SOLUBILITY IN WATER

225° F

Complete

SPECIFIC GRAVITY |H2O=1t

PERCENT VOLATILE
BY VOLUME <%l
EVAPORATION RATE
1 Water = i )

1.30

1

APPEARANCE AND ODOR straw colored Ug .̂

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used)

EXTINGUISHING MEDIA
Not Applicable
Not Applicable

FLAMMABLE LIMITS L«l Uel
Not Applicable

SPECIAL FIRE FIGHTING PROCEDURES . ,
Not Applicable

UNUSUAL FIRE AND EXPLOSION HAZARDS N(jt Applicatle

OSHA HP-280



SECTION V
1HRESHOIP IIMIT VHIUE Liquid,
imcis ot OVEREXPOSI

Eyes:

HBUTHHWAHTDATA
not established / applicable.

'"* Alkaline liquid:
Irritating, may

EMERGENCY ANO FIRST AID PROCEDURES
Skin or eye contact: Flood

May be irritating or burn skin.
cause damage. Ingestion: May burn.
contaminated area with water. Remove contaminated

clothing. Internal: Do not induce vomiting, give vinegar (l:^), follow with
milk. Consult physician for eye contact , ingestion or if irritation persists.

SECTION
STABILITY u

S

N STABLE

TABLE X
INCOMPATABILITY (Materials to avoid)Aluminum, leather, wo

VI REACTIVITY DATA
CONDITIONS TO AVOID

ol. tin. zinc and alloys containing those metals.
HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR X

CONDITIONS TO AVOID

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Wipe up and flush with water. If spill is excessive, dilute, neutralize
and flush.

WASTE DISPOSAL METHOD Dilute ^^ ^^ ^ discharge if regulations permit, or
contact scavenger. pH adjustment may be required: if so, should be
accomplished in the open or very well ventilated area.

SECTION
RESPIRATORY PROTECTION f Spec iff type)

VENTILATION

VIII SPECIAL PROTECTION INFORMATION
Usually not required.

LOCAL EXHAUST

MECHANICAL (Central)

PROTECTIVE GLOVES „Rubber
OTHER PROTECTIVE EQUIPMENTUsually not required - rubber apron

SPECIAL

OTHER

EYE PROTECTION
Chemical safety goggles or glasses.

desirable if splashing is likely.

SECTION IX SPECIAL PRECAUTIONS
PRECAUTIONS TO BE

with skin.

TAKEN IN

Do not

HANDLING AND STORING Avoid contact with eyes and
take internally. Protect from freezing and

prolonged contact
extreme heat.

OTHER PRECAUTIONS
Avoid contact with incompatible materials.

OSHA HP-280



A General Purpose Formulated
Boiler Water Treatment MOGUL" HP-280
APPLICATION

MOGUL HP-280 is a general purpose formula for use in boilers operating up to 300 Ibs./sq. inch, where a
single formula boiler water conditioner is desired. It is especially well suited where hard water makeup is
used, in low pressure steam heating systems or in industrial steam systems where a moderator to major part
of the condensate is returned to the boiler.
MOGUL HP-280 combines in a single formulation alkalinity and hardness control, plus extremely powerful
sludge conditioning through the incorporation of a synthetic polymer. MOGUL HP-280 also contains a
special conditioner to handle iron corrosion products which may enter the boiler from condensate return in
the feedwater.

PRODUCT PROPERTIES

Physical state - Straw-colored liquid

Density - 11.1 Ibs./gal.

pH 1% solution - 12.2

Solubility - Complete in water

DOSAGE

Dosages of MOGUL HP-280 depend upon hardness in
the boiler feedwater.

HANDLING & SAFETY

Alkaline liquid - Avoid contact with acids,
zinc, aluminum and organic materials. Pro-
tect from freezing and extreme heat. Keep
container closed when not in use.

Will irritate eyes, skin and mucous mem-
branes. Do not take internally. Avoid
contact with eyes and skin. Wear appro-
priate personal protective equipment to
enable safe handling of an alkaline liquid.
Refer to Material Safety Data Sheet for
further information.

FEEDING

MOGUL HP-280 may be fed to the boiler on a one
shot or a gradual and continuous basis depending
upon the individual operation. Heating systems re-
ceiving 95% or more condensate return may normally
be fed on a one shot basis. Where appreciable amounts
of hardness enter the boiler in the feedwater, gradual
and continuous feeding is recommended.

USAGE INFORMATION

MOGUL HP-280 is acceptable for use in the treatment
of boilers producing steam that will contact food, in
accordance with the terms of the Code of Federal
Regulations, 21 CFR 121.1088, "Boiler Water
Additives."
NOTICE:

TESTING & CONTROL

Treatment levels of MOGUL HP-280 are
normally controlled by means of alkalinity
tests on the boiler water. In most cases, it
will be desirable to hold P alkalinity be-
tween 300 and 600 ppm, or a total alka-
linity between 400 and 700 ppm.

PACKAGING & SHIPPING

Shipped in non-returnable drums.

FOB Shipping Point.

IMPORTANT Read and follow directions supolied by The Mogul Corporation or its authorized agent carefully. This product is not intended
for consumer use. It Is intended for industrial use only. The Mogul Corporation warrants that this material is reasonably fit for the purposes
stated in our literature when used in accordance with our directions. The buyer assumes all risk and liability for use of this material when not in
strict accordance with our directions. Neither this warranty nor any other warranty of "Merchantability" or "Fitness For A Particular Purpose,"
express or implied, extends to the use of this material contrary to our directions, or under abnormal conditions, or under conditions not
reasonably forseeable by The Mogul Corporation. IF THE PURCHASER DOES NOT ACCEPT THE GOODS ON THESE TERMS, THEY
ARE TO BE RETURNED AT ONCE. UNOPENED.

THE MOGUL CORPORATION
1109-15682-11/76-2M (Rev.) EXECUTIVE OFFICES — CHAGRIN FALLS, OHIO 44022
•»-—.._:.,,,, la?!? 1976 The Mogul Corporation

PB-280
Printed in the U.S.A.



form Approved
Budget Bureau No. 44-R1387
Approval Expires April 30, 1971 U.S. DEPARTMENT OF LABOR

WAGE AND LABOR STANDARDS ADMINISTRATION
Bureau of Labor Standards

MATERIAL SAFETY DATA SHEET

Form No. LSB-OOS-4
May 1969

SECTION
MANUFACTURER'S NAME

The
ADDRESS iNumbet

CHEMICAL NAME
None:

. Street, ( . i (> . Stale.

AND SYNONYMSProprietary

Mogul

1

Corporation
and Z/P Cod^

Brine
Chagrin Falls

Treatment
CHEMICAL FAMILY Strong Alkali FORMULA

, Ohio

EMERGENC
(216

1 TELEPHONE NO.
0 2ivT-5000

TRADE NAME AND SYNONYMS
MOGUL W3 -128. Mosul Brine Treatmei

Proprietary Composition
t

SECTION II HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES. & SOLVENTS

P IGMENTS

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS

% TLV
(Units) ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE FLUX
OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR CASES

%

%

TLV
(Units)

TLV
(Unit*)

SECTION III PHYSICAL DATA
BOILING PO,NT <•.., Approximate

VAPOR PRESSURE Invn HO.)

VAPOR DENSITY IAIR=1|

SOLUBILITY IN WATER

21*0° F

Complete

SPECIFIC GRAVITY (HjO=l)

PERCENT VOLATILE
BY VOLUME (%l

EVAPORATION RATE
i Water =11 Approximate

1.28

1

APPEARANCE AND ODOR p^ ^-^ -^^

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used)

EXTINGUISHING MEDIA

FLAMMABLE LIMITS Lei Uel
Not Applicable Not Applicable
Not Applicable

SPECIAL FIRE FIGHTING PROCEDURES
Not Applicable

UNUSUAL FIRE AND EXPLOSION HOARDS Hot Applicable

OSH& WS-128



SECTION V HEALTH HWAJD DATA
T H R E S H O m U M . T ^ t U I Mquidj ^ established<

Way cause irritation to skin or eyes; DO NOT take
internally - POISON.

EMERGENCY ANO FIRST AID PROCEDURESSkin or eye contact: Flood contaminated area with water. Remove contaminated
clothing. Internal: Give 2-k glasses warm water immediately. Induce
immediately. Repeat until vomitus is clear. Give Universal Antidote,
phvsician for eve contact, ingestion or if irritation persists.

vomiting
Consult

SECTION VI REACTIVITY DATA
STABILITY UNSTABLE

STABLE

CONDITIONS TO AVOID

INCOMPATABILITY (Uaunalt to avoid) Strong acids and reducing materials.
HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR

CONDITIONS TO AVOID

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Wipe up and flush with water. If spill is excessive, dilute f

neutralize and flush.

WASTE DISPOSAL METHOD _ . n ... • , , . , .,, , ^.Dilute with water and discharge if regulations permit, or
contact scavenger. pH adjustment may be required; if so, should be
accomplished in the open or very well ventilated area.

SECTION VIII SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify tjft) Usually not required.
VENTILATION

LOCAL EXHAUST

MECHANICAL (General)

SPECIAL

OTHER

PROTECTIVE GLOVES Rubber EYE PROTECTION
Chemical safety goggles or glasses.

OTHER PROTECTIVE EQUIPMENT - , . , , . - - , , _ . . , „ , - ,usually not required - rubber apron desirable if splashing is likely.

SECTION IX SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING . , , . . ...

with skin.
OTHER PRECAUTIONS

Do not take internally. Protect from freezing
Avoid incompatible materials.

ind prolonged contact
and extreme heat.

OSHA WS-128



MATERIAL SAFETY DATA SHEET
J.H. FRANCE REFRACTORIES CO.

SNOW SHOE, PA 16874

TELEPHONE 814-387-6811

Date Prepared: Date Revised:
Nov. 19, 1985

General Classification of Product: MORTARS — WET & DRY

Trade Name/Synonym of Product:

DRY WET
FRANCE AIR SET FRANSET AIR SET
FRANCITE HEAT SET FRANSET AIR SET, SUPER BOND
FRANSIL AIR SET FRANSIL AIR SET
FRANSIL HEAT SET SPARTAN AIR SET
SPARTAN AIR SET THERMASTIC AIR SET
THERMASTIC AIR SET *SPARTAN CAP, AIR SET
MILITARY, AIR SET TE-16
TE-16 FRANSET FS/7
ANDALU, AIR SET ANDALU, AIR SET

Hazardous Ingredients________________________________Section I
Ingredient CAS Number

Aluminum Sulphate 10043-01-3
Silicate of Soda 1344-09-8
Phosphoric Acid 7664-38-2

•Chromium Oxide 1308-38-9
Chrystalline Silica 7631 -86-9

Hexameta Phosphate 10124-56-8

Physical Data____________________________________Section II
Appearance & Color

Powder or paste — Tan, gray, green

Odor & Solubility
Slight odor (acid) insoluble in water and all acids except HF

Fire & Explosion Data_________________________________Section III
This material is noncombustible. Use extinguishing media appropriate to surrounding area.

MSDS 06



Health Hazard Data_____________________________________Section IV______________
Inhalation of all dusts are hazardous. Crystalline silica when inhaled may cause silicosis. This is a chronic slowly developing

lung disease. Alum Sulphate, silicate of soda, hexameta phosphate may cause skin and eye irritations. Chromium oxide ma>
revert to hexavalent chrome during firing with other materials (for example, Li, Na, K, Ca, Mg, etc.). Certain water insoluble
chromium compounds are carcinogen. Used product should be disposed of as hazardous waste if hexalent chromium
compounds are detectable.

Reactivity______________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures________________________Section VI
Terminate exposure. If affected, consult a physician. Flush eyes and skin with water.

Spill, Leak, and Disposal__________________________________Section VII_____________
Avoid inhalation of dusts. Protect eyes and skin. Consult with proper state, local, and federal authorities on waste removal

regulations.

Special Protection Information____________________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments________________________Section IX________________
Products having a C/A notation contain Trivalent Chrome in their sold form.

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.

MSDS 06



B..O -< (Uii«,,u No. 4*-R13B7
,\f. •„..!! Enp.'o* Apni 3Ci. 1971 1>.S. DEriiRIKEHT Sf IP.BOR

WAGE AND LABOR STANDARDS ADMINISTRATION
Bureau of Labor Standards

f orr> No. lSF>DDi.-«
May >!lt.y

SHEET December 1971

SECTION I
MANUFACTURER'S NAME

Monsanto Company
ADDRESS I'.Vumfcrr, Sl'rrl, Cit\. Stair, and /.It' C ode )

%00 North Llndberph Blvd.,
CHEMICAL NAME AND SYNONYMS

Hydrochloric Acid
CHEMICAL FAMILY ~, . .L-hlorine

St. Louis,

FORMULA

T^&T ̂ ^CTbob
Missouri 63166
TRADE NAME AND SYNONYMS

Muriatic Acid
HC1

. , : ; . , SECTION U HAZARDOUS INGREDIENTS
PAINTS, PRESERVATIVES. & SOUVENTS

PIGMENTS

'- CATALYST

' VEHICLE

; SOLVENTS

ADDITIVES

OTHERS

% TLV
(Unili) ALLOYS AKD METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE FLUX

OTHERS

1 HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS, OR CASES

X
«
1 - - - - - - -

Ss
4

'f

4 - ,______.

%

I

%

TLV
tUnill)

TLV
(Uniu)

-

*

1

\

1

I
1

1

1
|

K
r > •

t
i

t.w

f
T'
• .

t:
I

i
f-

i
^
«

SECTION III PHYSICAL DATA .
BOILING POINT <°F.) —— _.__-. M\

VAPOR PRESSURE l"»" Hfl.l ( 1 )

VAPOR DENSITY IA IR-M

SOLUBILITY IN WATER - ... COIHD

APPEARANCE AND ODOR ClCBT , COlOrlCSS

SPECIFIC GRAVITY (HjO= M

PERCENT V O L A T I L E
BY VOLUME le»>

(1)
- NA

f V A P Q R A T I O N R A T E
1 = 1 \

let*;
to slightly yellow llcmid. Sham.

" ' pungent irritating odor.
SECTION IV FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Method used)

EXTINGUISHING MEDIA

FLAMMABLE LIMITS

—

Lei * Uel

«

SPECIAL FIHI FIGHTING PROCEDURES

-. — - . - _

LINUS1.U4 M B l A'lO IXPLOSLPN HA?ABOS . . .NonflammaDle, out reacts with most metals with evolution of hvdrocen.
which may cause fire or explosion with air.

-- -«r •» • T i -^ m»* J*^ . '» •• - i - » r ' » .»T* • _1 »I .TW1 ••

(1) See Chemical Safety Data Sheet SD-39 - Manufacturing Chemists' Assn.

CO 158



t_

r
«v

"• .-':* •".;.; '.•?:', ".'7 ̂  ^l^vSStttSN'y :''&$ti l\tiL&3 ̂  U;.̂  .^S^lSj '̂ '"^fe '̂S
HydroKen chloride

E F f E . C T S O f O V E R E X P O S L I R E , . . .Causes severe burns, permanent visual

f M E B C i t N C V A N D FIRST A I D P R O C E D U R E SIn case of contact Immediately flush

damage may occur.

skin and eyes with plenty of
water for at least 15 minutes; for eyes get medical attention.

SECTION VI REACTIVITY DATA -
STABILITY UNSTABLE

STABLE

CONDITIONS TO AVOID

I N C O M P A T A B I L I T Y (Materials to avoid)

HAZARDOUS DECOMPOSITION PRODUCTS

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR

CONDITIONS TO AVOID

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO BE T A K E N IN CASE M A T E R I A L IS RELEASED OR SPILLEDFlush with copious quantities of water. Use soda ash or lime to

neutralize acid.

w^\Jsnoswl^hHOwater. Landfill dry neutralized residue

f:

SECTION VIII SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type)

VENTILATION

PROTECTIVE GLOVES

LOCAL EXHAUST

MECHANICAL (Central)

Yes EYE PROTECTION

SPECIAL

OTHER

Goggles
OT§e"ePR(6n=emicQa!rM^afety Data Sheet SD-39. Manufacturing Chemists' Assn.

I SECTION IX SPECIAL PRECAUTIONS

I ^^'^^.""S^r^^aneiffi^A out of direct rays of sun and' away
53,1 from sources of heat.

1 O T H E R P R E C A U T I O N S

"t
tft •- rv,-.^ • -^i.-rf^-v --.1 • . .•..• . • . . . . ' . - 4̂ -.i:i «.«.{. - .

tf» feitoimaHun and neeomnwidattons set
forth herein are believed to be accurate a- -•
th? date hcroct. N^ONSAMO COf.'.PAr-JV ;.Y,
r,0 V.V'̂ rV, ;,i \.I1H RESPECT THERETO Ai.u
DISCLAIMS ALL LIABILITY FROM RELIANCE



Form Approved
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Form No. LSB-OOS-
May »9t

WAGE AND LABOR STANDARDS ADMINISTRATION
Bureau of Labor Standards

. ——————————————————————————————————— ._._...,_.__..... r.._, .
SECTION 1

MANUFACTURER'S NAME EMERGENCY TELEPHONE NO.
Nalco Chemical Company - '312-272-3030 ——

ADDRESS (Number. Street. City, Slate, and ZIP Code)
6216 West 66 Place. Chicaao. Illinois 60638

CHEMICAL NAME AND SYNONYMS TRADENAMfcJ3I6 OVMOtrmy="~r—-
Catalyzed Sodium Sulfite ^-Ncflco 19 Ball ^^

CHEMICAL FAMILY FORMULA f -^rZ?Z^

SECTlOiJ 11 HAZARDOUS INGREDIENTS
PAINTS. PRESERVATIVES, & SOLVENTS

PIGMENTS

CATALYST

VEH1CLE N/A
SOLVENTS

ADDITIVES

OTHERS

% TLV
(Units) ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS M /A

FILLER ME'TAL
PLUS COATING OR CORE FLUX
OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR CASES

N/A

%

%

TLV
(Units)

TLV
(Unili)

SECTION !SI PHYSICAL DATA
BOILING POINT (°F.)

VAPOR PRESSURE (mm Ho.)

VAPOR DENSITY IAIR=D

SOLUBILITY IN WATER

SPECIFIC GRAVITY (H2O=1)

PERCENT VOLATILE
BY VOLUME (%)
EVAPORATION RATE
( =D

APPEARANCE AND ODOR slight tan or grey, sweet smelling ball briquetteI APPEARANCE AND ODOR slignt tan or grey, sweet smelling ball briquette

r

i
i

SECTION IV FIRE AMD EXPLOSION HAZARD DATA
FLASH POINT lUothod usedl FLAMMABLE LIMITS Lei UelNone —————— —————
EXTINGUISHING MEDIA M/A

SPECIAL FIRE FIGHTING PROCEDURES None

UNUSUAL FIRE AND EXPLOSION HAZARDS None



SECTION V HEALTH HAZARD DATA
THRESHOLD LIMIT V A L U E None establ 1 shed-use nuisance dust value 10 mg/M3

EFFECTS OF OVEREXPOSURE cause skin and irritation

EMERGENCY AND f IRST AID PROCEDURESSkin: Wash with plenty of water
Eyes: Wash with water for 15 minutes-call a physician
If swallowed: Induce vomiting-call a physician

SECTION VI REACTIVITY DATA
STABILITY UNSTABLE

STABLE

CONDITIONS TO AVOID

INCOMPATABILITY (Materials lo avoid) None
HAZARDOUS DECOMPOSITION PRODUCTS Oxides of sulfur

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR X

CONDITIONS TO AVOID

SECTION VM SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Vacuum or sweep up spills

WASTE DISPOSAL METHOD

No special method required

SECTION VIII SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type)

| VENTILATION
LOCAL EXHAUST

MECHANICAL (Central)

SPECIAL

OTHER

i PROTECTIVE GLOVES Rubber EYE PROTECTION Safety glasses
OTHER PROTECTIVE EQUIPMENT None

SECTION IX SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

! Avoid prolonged skin contact Avoid breathing dust.
OTHER PRECAUTIONSj

1 None



Form Approved
Budaa. Bureau No. 44-R1307
Approval E«pires April 30. 1971 U.S. DEPftnTHEST OF LABOR

WAGE AND LABOR STANDARDS ADMINISTRATION
Bureau of Labor Standards

ir

Form No. LSB-OOS-4
May 1963

SECTION I
M A N U F A C T U R E R ' S N A M E

Nalco Chemical Company
EMERGENCY TELEPHONE NO.
31Z-272-3030

ADDRESS WVumber , Street, City. State, and Z/£ Code) , ~ / _ ~ -—-~~~ —————— ~ — -— ZZ —— ~~— ̂6216 West 66 Place, Chicago, Illinois 60638 ̂ -""̂  ^^^—- ̂ X
CHEMICAL NAME AND SVNONYMS

Phosphate- sulfite blend
CHEM.CAL FAMILY inorganic salts f°*

v" *" TRADE NAME AND SYNONYMS )
/ Nalco 749 Ball ^X
!̂ LA Proprietary^-— -"^

N' SECTION II HAZARDOUS INGREDIENTS ' '* • * * . - ' ' , •
PAINTS. PRESERVATIVES, & SOLVENTS

PIGMENTS

'. CATALYST

' VEHICLE N/A
r SOLVENTS

f ————————————————————————————————————————
f ADDITIVES
>

OTHERS

« TLV
" (Unilm)

•

ALLOYS AMD METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS ^ i »

FILLER METAL
PLUS COATING OR CORE FLUX
OTHERS

| HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

t

\ None

%

%

TLV
(Units)

TLV
(Unit*)

* * . • - . . .

SECTION II! PHYSICAL DATA
.; BOILING POINT ff.1

'• VAPOR PRESSURE (mm Hg.)

VAPOR DENSITY IAIR-D

SOLUBILITY IN WATER Soluble

SPECIFIC GRAVITY (H20=1)

PERCENT VOLATILE
BY VOLUME 1%)
EVAPORATION HATE
( =1)

1 APPEARANCE AND ODOR ^^ b&n briquefcte with & g H eht gweet odor

I " ' . . . . . . . . . . : • • - . : . -

• SECTION IV FinS AND EXPLOSION HAZARD DATA
FLASH POINT iMethod uscdl FLAMMABLE LIMITS Lei Uol

EXTINGUISHING MEDIA

1 SPECIAL FIRE FIGHTING PROCEDURES "
None

r UNUSUAL FIRE AND EXPLOSION HAZARDS
< T\Irtn*» _ .... ————————————

C01390



THRESHOLD LIMIT VALUE ,,^T . - _ . . , ."Nuisance Dust1' - 10 me/M3 '
EFFECTS O F OVEREXPOSURE . . . . . :May cause temporary irritation to skin, eyes or -:

respiratory tract (if inhaled dust) 1
EMERGENCY AND FIRST AID WOCLDJJKC.S

SKin: wash with plenty of water .-;

Eves: Wash with water for 15 minutes - call a physician i
If swallowed: Do not induce vomiting - call a physician

—— , —————— , ——————————— „ —— , —— - —————— , —— ~, ———— ;-: ——— ~- —————— • ——————————————— E—— 1 ——————————————————————————————————————————————— 1 '

1
<

'

L
.

i..
!
\
1

\

STABILITY UNSTABLE CC

STABLE •£

INCOMPATABILITY (Materials to avoid)
None

HAZARDOUS DECOMPOSITION PRODUCTS
May for:

HAZARDOUS MAV OCCUR
POLYMERIZATION ' "" '" " ' ' '

, WILL NOT OCCUR

!

. . . . . . . . ...- - . - . . - . . . . . . . . .

V. INACTIVITY DATA . . 5
JNDUIONS TO AVOID

•\

••

n oxic es of sulfur upon decomposition •'
CONDITIONS TO AVOID

??iLLOi-L;.v/.r.':ocj;r3;;i:is
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

' Sweep up dust

=-1
; WASTE DISPOSAL METHOD , - . .,Dispose ot by complete curial or complete combustion '

„..,.. _.-..... . . . . . . . . ... ...^... . . . ,...- .-... , - . - . . . . .

SECT«C:J VHJ s:-
. . : . „ . : . . . . - ,- -„..». .. . • . . . . . . . . . . . . . . . . . . . . . ..... . . ' *.-'

£c:s',L',-::oncTiQrnr';Fcr.;.iATiorj
RESPIRATORY PROTECTION (Specify :>pc>

VENTILAT.ON LOCAL EXHAUST

MECHANICAL (Central)

PROTECTIVE GLOVES _ , ,Rubber
OTHER PROTECTIVE EQUIPMENT

None

SPECIAL

OTHER

EYE PROTECTION _ ,
Safety glasses

12Z1 ;r.?.'. /. c;:c^.ir;::cAUT!';:^
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORiNU

None
^

OTHER PRECAUTIONS J

None

'jLtJ-Zr,

.. ^ ... ,. _ , .„,, . . . ."..."... . ;...:; ; . : , . , . J'l. •' ...... . ........ •"... • _ .'-'"•*^3il!&££^l
£f ; g ' nv!™n



Budget Guieou No. 44-RI387
Approval txpitts April 30. 1971 U.S. DEPARTMENT OF LABOH

WAGE AND LABOR STANDARDS ADMINISTRATION
Bureau of Labor Standards r^~ e->c.

MATERIAL SAFETY DATA SHEET il)

SECTION 1
M A N U F A C T U R E R ' S N A M ENalco Chemical Company

E M E R G E N C Y T E L E P H O N E NO.
O"l*"i ^*1^> "5/\T5 /"V__ __-Tf^3i2"272 3030 ——

ADDRESS f/Vumhcr, Street, City, Stale, and ZIP Code > ^ ^>X^ ~~\
6216 West 66 Place. Chicaao, Illinois /^0638 1

CHEMICAL NAME AND SYNONYMS

CHEMICAL FAMILY . , , -,Liquid organic-inorganic blend

I/TRADE NAME AND SYNONYMS J
\ Nalco 310 y

FORMULA \^_ Ti'oprietra'ry

. SECTION 11 HAZARDOUS" INGREDIENTS

PAINTS, PRESERVATIVES. & SOLVENTS
PIGMENTS

CATALYST

VEH.CLE N/A

SOLVENTS

ADDITIVES

OTHERS

% TLV
(Units) ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS ,, /,,

FILLER METAL
PLUS COATING OR CORE FLUX
OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR CASES

N/A

%

%

TLV
(Units)

TLV
(Units)

. . . . . . . . . . . . . . . . . . , .- . . . , , : . . . . . . . . . . . . . .

SECTION 111 PHYSICAL DATA
BOILING POINT (°F.)

VAPOR PRESSURE l"*n Hg.)

VAPOR DENSITY IAIR=1)

SOLUBILITY IN WATER ;oluble

SPECIFIC GRAVITY (H20=U @60°F

PERCENT VOLATILE
BY VOLUME (%)
EVAPORATION RATE
I =D

pH

1.311

5.9
APPEARANCE AND ODOR liquid with slight ammonia odori

I
1
11
1
I

!

V

L

;>uo.uujLt; pn -> . ?

APPEARANCE AND ODOR liquid with slight ammonia odor
. . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . — .-.. , . . . . . . . . . . . .

SECTION IV FifiS ArjD E'-JPLOSJOH HAZARD DATA
FLASH POINT (Method used) FLAMMABLE LIMITS >-cl Ucl

none
EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES
None

UNUSUAL FIRE AND EXPLOSION HAZARDS None

i • • .J • • n *,*1 1 * - V -1 *' r^r^-^ - -

C01391



- SECTION V HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE None

EFFECTS O F OVEREKPOSURE- . . . • °
may be irritatincr to eves and skin

. (MERGENCE AND FIRST AID PROCEDURES
Skin: V,Tash with plenty of water
Eyes: Wash with water for 15 minutes - call a physician

j If swallowed: Induce
c-
r - —————————————————
!•

I STABILITY UNSTABLE

J STABLE
4

i INCOMPATABILITY (Materials to avoid)
t
t HAZARDOUS DECOMPOSITION PRODUCTS

»
j HAZARDOUS MAY OCCUR
I • POLYMERIZATION

WILL NOT OCC

f —————————————— = ——————————————————

vomiting - call a physician
... ... . . . V... V .. .. . . . .

SECTION VI REACTIVITY DATA -
CONDITIONS TO AVOID

X •

None
None

CONDITIONS TO AVOID

JR X

| SECTION VII SPiLL OR LEAK PrtOCEDUISS
* STEPS TO BE TAKEN IN CASE MATERIAL IS KtLEASED OR SPILLED

; • Wash down with water

t '•
j WASTE DISPOSAL METHOD • •

No special method
! .

!

t

t

1

. j

•

SECTION VIH SFHCMAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type)

None
VENTILATION

PROTECTIVE GLOVES

LOCAL EXHAUST

MECHANICAL (General)

. , EYE PROTECRubber

SPECIAL

OTHER

TION
gogqles

OTHER PROTECTIVE EOUIPMENT NOnB

PRECAUTIONS TO BE TAKEN IN

Avoid contact
OTHER PRECAUTIONS

SECTION i;: SFECI;
HANDLING AND STORING

with skin and eyes.
None

«L •n.£CAUT!CMS

Do not take internally



Form Approved
Budget Bureau No. 44-R1387
Approval Expires April 30, 1971 U.S. BEPARraEtIT OF LABOR

WAGE AND LABOR STANDARDS ADMINISTRATION
Bureau of Labor Standards

Form No. LSB-OOS-
Mev (96

SHEET
SECTION 1

MANUFACTURER'S NAME
Nalco Chemical Company

ADDRESS (Number, Street, City, State, and ZIP Code >
6216 West 66 Place. Chicago, Illinois "̂

CHEMICAL NAME AND SYNONYMS _ /^ TRABoiler Feeawater Treatment { N;
CHEMICAL FAMILY FORMULV.^

EMERGENCY TELEPHONE NO. ̂ j.

6"0?38 ^^~ |̂
DE NAME AND SYNONYMS
=sLPAC 8241 /
-~--~-^^^

SECTION 11 HAZARDOUS INGREDIENTS

PAINTS. PRESERVATIVES. & SOLVENTS

PIGMENTS

CATALYST

VEHICLE N/A

SOLVENTS

ADDITIVES

OTHERS

% TLV
(Units) ALLOYS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS N/A

FILLER METAL
PLUS COATING OR CORE FLUX
OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR CASES

Hexarnethylenediamine

%

%

5

TLV
(Unit.)

TLV
(Units)

_M

SECTION III PHYSICAL DATA
BOILING POINT (°F.|

VAPOR PRESSURE (mm Hg.)

VAPOR DENSITY IAIR=U

SOLUBILITY IN WATER

——

_ _ _
——

Soluble

SPECIFIC GRAVITY IH2O=1) 6 0°F

PERCENT VOLATILE
BY VOLUME <%l
EVAPORATION RATE
i ='l

pH as drummed

1.068
——
_ _ _

13.6
APPEARANCE AND ODOR Light brown liquid with siightiy ammonia odor

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used)

None
EXTINGUISHING MEDIA

FLAMMABLE LIMITS Lei Uel

N/A
SPECIAL FIRE FIGHTING PROCEDURES

None

UNUSUAL FIRE AND EXPLOSION HAZARDS None

C01392



r

SECTION V HEALTH HAZARD DATA ', .
THRESHOLD LIMIT VALUE None for product . Recommended KMDA - 10 ppm 1
E F F E C T S OF OVEREXPOSURE

Can cause caustic burns to skin or eyes. May cause ctastric disturbances if
swallowed (as drummed). HMDA may cause allergic response in susceptible individuals. ;

E M E R G E N C Y AND F I R S T AID PROCEDURES j_ i c „, • „ O = 1 1 a n\\\r c i n i a n jEve: Wash with water for at least 15 mm. Call a physician \
Skin: Wash with plenty of water
If swallowed: Give water. Do not induce vomiting. Call a physician.

. - , _ , . . . _ , . - . — . - . , - , . . . ... . . _ . . . _ . . . . - . . - . . . . . . . .„ ^...<..,—v*.. —— -- . - - . —— ;. —— : —— -- ..,.«.-~. —— ..J. —— 1- ——— ..^.^«....-.- —— . —— ——— - —— .„——.. . —

SECTION VI REACTIVITY DATA .
STABILITY UNSTABLE C°N

1 STABLE X .

INCOMPATABILITY (Materials to avoid) None
HAZARDOUS DECOMPOSITION PRODUCTS None

: HAZARDOUS MAV OCC»JR
; POLYMERIZATION
; WILL NOT OCCUR

:

SECTION VII

DITIONS TO AVOID

CONDITIONS TO AVOID

X

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Wash down with water

WASTE DISPOSAL METHOD

No special method

SECTION VIII SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type) £JQne

VENTILATION

PROTECTIVE GLOVES

LOCAL EXHAUST

MECHANICAL (General)

EYE PHOTECRubber

SPECIAL __ _ __

OTHER

.TION _ ,Goggles
OTHER PROTECTIVE EQUIPMENT None

PRECAUTIONS TO BE
Avoid

; Do not
t

SECTION IX SPECIAL PRECAUTIONS
TAKEN IN HANOLI.NG.AND STORING ,contact with skin and eyes.
take internally ••

OTHER PRECAUTIONS
: None
•.

..-..• ...„....,,-..._ .^••»>-Vr-r"'J-'- -, '-'r'' ^ ••"!• •li>irln<'-'-i.i'-i-r-i i"T,-«w-.hn*nlllrV-»-""''-«"^-r-r-i:J- • — ."-,--. -r--ijlttlrifi|- n-'-'- — '' -—11 r.-f - l'\a In- -



: - i A T E R I A L S A F E T Y . D A T A S H E E T

n«'«j Chemica l U.S.A. Midland, MI 48674 Emergency Phone: 517-636-4400

____ MSD: 000168 Page: 1

PRODUCT NAMEf NEU-TRI (R) SOLVENT^

Effective Date: 10/05/85 Date Printed: i 0/07/85 Product Code: 56530

1. INGREDIENTS:

Tr i ch loroethyLene
1, -Butvlane ox i cle

CAS* 000079-01-6 99.47.
CAS* 000106-38-7

PHYSICAL DATA:

BOILING POINT: 139F (87C>
VAP PRESS: 60 minl-lq @ 20C
VAP DENSITY: 4.53
SOL. IN WATER: 0.1 g/100g 8 25C
SP. GRAVITY: 1.46 @ 25/25C
APPEARANCE : Co I or I ?ss I i q.u i d .
ODOR: Not aval table.

FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT: None
HETHOD USED: TCC

FLAMMABLE LIMITS
LFL: 8.0;: 25C
UFL: 10.5% 25C

EXTINGUISHING MEDIA: Water fog.

FIRE & EXPLOSION HAZARDS: Strong unpleasant odor. A u t o i g n i t i o n
temperature is 788F, 420C.

FIRE-FIGHTING EQUIPMENT: Wear a positive pressure self-contained
breathing apparatus.

4. REACTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) Avoid open. flames, welding
arcs, or other h i g h temperature sources which induce thermal
decomposition to i r r i t a t i n g and corrosive i-IC I from solvent
vapor. Strong UV light (eg. welding arc) can cause significant
phosgene to be generated.

intinued on Page 2)
\i-. ) Indicates a trademark of The Dow Chemical Company

C01393



H A T E R I A L S A F E T Y D A T A S H E E T

Dow Chemical U.S.A. Hid Land, HI 48674 Emergency Phone: 517-636-4400

MSD": 000168 Page: 2

PRODUCT NAME: NEU-TRI (R) SOLVENT

Effective Date: 10/05/35 Date Printed: 10/07/85 Product Code: 56530

4. REACTIVITY DATA: (Continued)

INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Strong bases:
caustic soda, caustic potash. Metallic aluminum and zinc
powders should be avoided.

HAZARDOUS DECOMPOSITION PRODUCTS: Involvement in firs or h i g h
temperatures forms hydrogen chloride and very small, amounts of
» h o s g e n e & c h I o r i n e. S' o I v e n t d e c o m p o s i t i o n o c c u r s w h e n
catalyzed by metal chlorides which can be procuced by reaction
of riCL and metals in the system. In the presence of aluminum
and excessive water the decomposition can proceed r a p i d l y w i t h
production of !..3rg-=> amounts of heat and HCL fumes. Contamina-
t i o n , of so Ivent w i t h sma L I
can affect stabilizers and

amounts of 1 , 1 . 1 ~*r i en loroe-thane
shorten solvent L i f e .

HAZARDOUS POLYMERIZATION: W i l l not occur.

5. ENVIRONMENTAL AND DISPOSAL INFORMATION:

ACTION TO TAKE FOR SPILLS/LEAKS: Small spil. Is: MOP
or soak up immediately. Remove to out of doors. L
Evacuate area* Contain L i q u i d ; transfer to closed
containers. Keep out of water supply.

up, wipe U
arge SP i L I
met a L

DISPOSAL METHOD: When disposing of the unused contents, the
preferred options are to send to licensed reclaimer, or to
permitted incinerators, in compliance w i t h Local, state, and
federaL reguLations including Subtitle C of The Resource
Conservation and Recovery Act. Dumping into sewers, on the
ground, or into any body of water is strongly discouraged, and
may be i l l e g a l . Consult The Dow Chemical Company for further
informat ion.

C ntinued on Page 3)
l<.. Indicates a trademark of The Dow Chemical Company



M A T E R T . A L S A F E T Y D A T A S M E E T

Dow Chemical U.S.A. Hid Land, MI 48674 Emergency Phone; 517-636-4400

MSD: 000163 Page: 3

PRODUCT hiAHE: NEU-TRI (R) SOLVENT

Effective Da*e: 10/05/85 Date Printed: 10/07/35 Product Code: 56530

6. HEALTH HAZARD DATA:

EYE: May cause pain and slight eye irritation. Cornea I injury is
unlikely. In animals i r r i t a t i o n healed p r i m a r i l y w i t h i n 7 days.

SKIN CONTACT: Prolonged or repeated exposure may cause skin
irritation. i'iay cause drying or flaking of skin. May cau.se
more severe response if confined to skin.

S K1N A B S 0 R P T10 N : A single p r o L o n g e d exposure is r. o t I i k e !. y t o
result in the material being absorbed through skin in harmful
amounts. The LD50 for skin absorption in rabbits is appro*.
10,000 mg/kg. Trichloroetnylene may be absorbed through skin
to some degree inc.ressing ft I. cod concentrations or causing
numb.ness of fingers when they are immersed in it.

INGESTIQN: Single dose oral to x i c i t y is low. "The oral LD50 for
rats is 4920 mg/kg. If -aspirated ( l i q u i d enters the lun.g), may
be rapidly absorbed through the lungs and result in injury to
other body systems.

INHALATION: Excessive exposure may cause irritation to upper
respiratory tract and may increase sensitivity to epinePhvine
and increase m^ocardial i r r i t a b i l i t y (irregular heartbeats).
M i n i m a l anesthetic or irritant effects may be seen around
200-400 ppm; progressively higher levels may cause dizziness,
drunkenness, concentrations as low as 1000-2000 ppm,
unconsciousness, and death. Extremely h i g h vapor concentrations
(over 6000 ppm) are immediately hazardous to life. In confined
or poorly ventilated areas, vapors can readily accumulate and
can cause unconsciousness and death. The LC5© for rats is
12,500 ppm for 4 hours.

SYSTEMIC & OTHER EFFECTS: Alcohol consumed before or after
exposure may increase adverse effects. Excessive exposure may
cause temporary vasodilation of the skin called "degreaser's
flush." Excessh/P exposure to high concentrations may cause
liver or kidney effects while lower concentrations well above
accepted guidelines may cause central or possibly even
peripheral nervous system effects. TrichLoroethyLene has been
shown to increase the rate of spontaneously occurring malignant
tumors in one strain of Laboratory mouse given Large doses.

"ontinued on Page 4)
n> Indicates a trademark of The Dow Chemical Company



h A T E R I A L S A F E T Y DAT A S H E E T
r-w Chemical. U.S.A. Midland, MI. 43674 Emergency Phone: 517-636-4400

MSD: 000168 Page: 5

PRODUCT NAME: NEU-TRI (R) SOLVENT

Effective Date: 10/05/35 Date Printed: 10/07/35 Product Code: 56530

3. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINES):
200 PRO; OSHA PEL is
tr ich I. or oe thy Lene.

The ACGIH TLV is 50 PPM and
100 ppm, ACC.is 200 ppm, MAC

STEL is 200
is 300 ppm for

The Dow Industrial Hygiene G u i d e for i,2-butyLene oxide is 40
ppm w i t h an excursion g u i d e of 100 ppm.

VENTILATION: Control, airborne concentrations below the exposure
g u i d e l i n e . Use only w i t h adequate ventilation. Local exhaust
ventilation way be necessary for some operations. Lethal
concentrations way exist in areas w i t h poor v e n t i l a t i o n .

RESPIRATORY PROTECTION: Atmospheric Levels should be ma in tamed
below the exposure guideline. When respiratory protection is
re-mired for certain operations, use an -approved a i r - p u r i f y i n g
respirator. For emergency and other conditions where the
exposure g u i d e l i n e may be greatly exceeded, use an approved

. positive-pressure self-contained breathing apparatus. In
confined or poorly ventilated areas, use an approved
positive-pressure se!.f-conta ined breathing apparatus.

SKIN PROTECTION: For brief contact, no precautions other than
clean body-covering clothing should be needed. When prolonged
or frequently repeated contact could occur, use protective
clothing impervious to t h i s material. Selection of specific
items such as gloves, boots, apron, or f u l l body s u i t w i l l
depend on operation.

EYE PROTECTION: Use safety glasses. Where contact w i t h l i q u i d is
Likely, chemical goggles are recommended because eye contact
w i t h this m a t e r i a l may cause pain, even though it is u n l i k e l y
to cause injury.

9. ADDITIONAL. INFORMATION:

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Handle
w i t h reasonable care. Avoid breathing vapors. Store in cool
place. Concentrated vapors of this product are heavier than air
and w i l l , collect in low areas such as. Pits, degreasers, storage

Continued on
R) Indicates

Page. 6)
a trademark of The Dow Chemical Company



M A T E R I A L S A F E T Y D A T A S H E E T

Dnw C h e m i c a l U.S.A. M i d l a n d , MI 48674 Emergency Phone: 517-636-4400

USD: 000163 Page: 4

PRODUCT NAME: NEU-TRI (R) SOLVENT

Effective Date: 10/05/85 Date Printed: 10/07/815 Product Code: 56530

6. HEALTH HAZARD DATA: (Continued)

Data suggest a non-mutagenic mechanism for tumor formation
i m p l y i n g that non-toxic doses of tr i ch loroethy lene should pose
L i t t l e or no carcinogenic hazard for man. Birth defects are
unlikely. Exposures having no effect on the mother should have
no effect on the fetus. Did not cause b i r t h defects in animals,
other effects were seen in the fetus only at doses w h i c h caused
t o x i c effects to the mother. Results of in v i t r o ('test tube'4)
mut ageni c i ty tests have been inconclusive. Results of
rnutagen i c i ty tests in animals have been inconclusive. Pure
tr ich Loroethy lene lacks mutagenic potential in most tests.

7. rlRST AID:

EYES: Irrigate immediately w i t h water for at teast 5 minutes.
•

SKIN: Wash off in flowing water or shower. Remove contaminated
clothing and air thoroughly before reuse.

INGESTION- Do not induce v o m i t i n g . Ca I L a physician and/or
transport to emergency f a c i l i t y immediately.

INHALATION: Remove to fresh air. If not breathing, give
ftiouth-to-fnouth resuscitation. If breathing is d i f f i c u l t , give
oxygen. Call a physician.

NOTE TO PHYSICIAN: Because rap i d absorption may occur through
lungs if aspirated and cause systemic effects, the decision of
whether to induce v o m i t i n g or not should be made by a
physician. If lavage is performed, suggest enclotrachea I and/or
esophageal control. Danger from lung aspiration must be
weighed against toxic i ty when considering emptying the stomach.
Exposure may increase 'myocardial i r r i t a b i l i t y " . Do not
administer sympa thomi met ic drugs unless absolutely necessary.
No specific antidote. Supportive care. Treatment based on
judgment of the physician in response to reactions of the
pat i ent .

{ -ntinued on Page 5) ,
<..»-> Indicates a trademark of The Dow Chemical* Company



M A T E R I A L S A F E T Y D A T A S H E E T

DnW Chemical U.S.A. M i d l a n d , MI 43674 Emergency Phone: 517-636-4400

MSD: 000168 Page: 6

PRODUCT NAME: NEU-TRI (R) SOLVENT

Effective-? Dote: 10/05/85 Date Printed: 10/07/85 Product Code: 56530

9. ADDITIONAL INFORMATION: (Continued)
*

tanks and other confined areas. Do not enter these -areas where
vapors of this product are suspected unless special breathing
apparatus is used and an observer is present for assistance.

MSDS STATUS: Revised 1, 3, 4, 5, 6, 7, 8, and 9.

(R) Indicates a trademark of The Dow Chemical Company
The Information Herein Is Given In Good F a i t h , But No Warranty,
<" messed Or Implied, Is Made. Consult The Dow Chemical Company
hoi* Further Information.



MATERIAL SAFETY DATA SHEET
J.H. FRANCE REFRACTORIES CO.

SNOW SHOE, PA 16874

TELEPHONE 814-387-6811

Date Prepared:
Nov. 19, 1985

Date Revised:

General Classification of Product: PLASTICS, HIGH ALUMINA PLASTERS

Trade Name/Synonym of Product:

SPARTAN 80AS
•SPARTAN 85P
•SPARTAN 90P
ANDALU
"SPARTAN CA-P
'SPARTAN 55P
SPARTAN G (Graphitic)

"SPARTAN 55P — PLASTER
'SPARTAN 85P — PLASTER
•SPARTAN 90P — PLASTER
PHA 988 PLASTER

Hazardous Ingredients
Ingredient

Crystalline Silica
'Phosphoric Acid
"Chrome Oxide
Alum Sulphate

Graphite

Section 1
CAS Number

7631-86-9
7664-38-2
1310-73-2
1344-28-1
7782-42-5

Physical Data Section II
Appearance & Color

White to Black — moldable mass

Odor & Solubility
Acid odor
Insoluble in water, soluble in HF

Fire & Explosion Data Section III
This material is noncombustible. Use extinguishing media appropriate to surrounding area.

Health Hazard Data Section IV
Inhalation of all dusts are hazardous. Crystalline silica when inhaled may cause silicosis. This is a chronic slowly developing

disease. Phosphoric acid may cause skin and eye burns Chromium oxide may revert to the hexavalent form of chrome during
firing with other materials (for example, Li, Na, K, Ca, Mg, etc.). Certain water insoluble chromium compounds are carcinogen.
Used product should be disposed of as hazardous waste if hexavalent chromium compounds are detectable.

C01394 DS 08



Reactivity______________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures_____________________Section VI
Terminate exposure. If affected, consult physician. Flush eyes and skin with water.

Spill, Leak, and Disposal____________________________Section VII_____________
Avoid inhalation of dusts. Protect eyes and skin. Consult with local, state, and federal authorities on waste removal.

Special Protection Information__________________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments________________________Section IX_________________
None

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.

MSDS 08



MATERIAL SAFETY DATA SHEET
J.H. FRANCE REFRACTORIES CO.

SNOW SHOE, PA 16874

TELEPHONE 814-387-6811

Date Prepared: Date Revised:
Nov. 19, 1985

General Classification of Product: PLASTICS, FIRECLAY AND BAUXITE BASE

Trade Name/Synonym of Product:

FRANCO SUPER AS SUPER SILEX GRAPHITIC
FRANCO SUPER HS
FRANCO 60 AS
FRANCO 60 HS
FRANCITE 70 AS
FRANCITE 70 HS
FRANCO REG AS
FRANCO REG HS

Hazardous Ingredients_________________________________Section I
Ingredient CAS Number

Crystalline Silica 7631-86-9
Alum Sulphate 1344-28-1

Graphite 7782-42-5

Physical Data_______________________________________Section II
Appearance & Color

Tan to Black, moldable mass

Odor & Solubility
Odor slight, insoluble in water, soluble in HF

Fire & Explosion Data_________________________________Section HI
This material is noncombustible. Use extinguishing media appropriate to surrounding area.

Health Hazard Data___________________________________Section IV____________
Inhalation of all dusts are hazardous. Crystalline silica when inhaled may cause silicosis. This is a chronic slowly developing

lung disease. Alum Sulphate binder may cause eye and skin burns.

C01395 MSDS 10



Reactivity______________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures_______________________Section VI
Terminate exposure. If affected, consult a physician. Flush eyes and skin with water.

Spilt, Leak, and Disposal______________________________Section VII____________
Avoid inhalation of dusts. Protect eyes and skin. Consult with local, state, and federal authorities on waste removal

regulations.

Special Protection Information__________________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments________________________Section IX_____________
None

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.

MSDS 10



IN FIRE CONDITIONS: ^^C,
Executive Off ices NATIONAL FIRE PROTECTION ASSOCIATION

_ ____ _ _ _ _ _ __ CMagnn Fails, Ohio 44022 (NFPA)
« IVIV^^i^k (216) 247-bOOOMOGl

DIVISION Of THC oeXTIX CORPORATION

^^
L

For sales offices or product literature, Call Toll Free: 600-321-1004
FOR MEDICAL EMERGENCY, CALL COLLECT (216) 835-7233

MATERIAL SAFETY DATA SHEET
Page 1 of 4 pages

HAZARD RATING Fire
4 = EXTREME
3 = HIGH
2 = MODERATE Toxicit.
1 * SLIGHT c '
0 » INSIGNIFICANT
• = CHRONIC

HEALTH HAZARD - SEE SECTION V

SECTION I: PRODUCTION IDENTIFICATION 016

TRADE NAME: WS-123
CHEMICAL NAME: Polyphosphate - Dichromate Solution
CHEMICAL FAMILY: Industrial Water Treatment
3333S3333 = 33333 = 3!B333333!=33333 = =8*S=S==S33S33333S3S33S3333S3333:=a:SS3B3S3S3S333333S3SS3S3SS

SECTION II: HAZARDOUS INGREDIENTS

Material CAS # % TLV PEL

Sodium dichromate dihydrate 10588-01-9 20-30 0.05 mg/m3 0.1 mg/m3

SECTION III: PHYSICAL DATA

Boiling Point (F): Like water Specific Gravity: 1.24

Vapor Pressure (mm Hg): Like water Percent Volatile by Vol ume(%) :Approx.70

Vapor Density (air = 1): Like water Evap. Rate ( water =1): Like water

Solubility in Water: Complete pH: 5.2

Density: Not applicable (N/A) PH (1% soln):

Appearance and Odor: Orange liquid, mild odor

SECTION IV: FIRE PROTECTION INFORMATION

Flash Point (method used): NA
Flammable Limits: NA
Extinguishing Media: Water, C02, dry chemical, foam

Special Fire-Fighting Procedures: Keep drums, exposed to fire, cool with water.

Unusual Fire and Explosion Hazards: Contains dichromate, an oxidizer. In fire, if
water is driven off, product may ignite or
explode in presence of combustible materials.

National Fire Protection Association (NFPA) Rating (in fire conditions):
Toxicity: 1 Fire: 0 Reactivity: 1 Special: OXY

2/86



MATERIAL SAFETY DATA SHEET (Page 2 of 4 )

SECTION V: HEALTH HAZARD INFORMATION

PRIMARY
ROUTE(s)
OF ENTRY

X

X

SKIN CONTACT

EYE CONTACT

X

X

INHALATION ( )

SKIN ABSORPTION

INGESTION

Acute effects of exposure:

TOXIC ACIDIC MATERIAL!

Causes eye damage or irritation. Chromate can be absorbed through skin; massive
overexposure to skin may result in kidney failure and death.

Inhalation of mists may cause severe irritation of the respiratory tract and nasal septum
and possible perforation. Ingestion can cause severe tissue destruction; kidney failure
and death.

Chronic effects of exposure:

Prolonged or repeated eye contact may cause conjunctivitis. Prolonged or repeated skin
contact, especially with broken skin, may cause "chrome sores". Ulceration and per-
foration of the nasal septum may result from prolonged or repeated inhalation of sodium
bichromatic mists and dusts.

NTP - Known to be carcinogenic, 1981
IARC - Sufficient evidence for carcinogenicity, 1982

There is laboratory evidence that Aqueous Sodium Bichromate administered directly into the
lung, at the highest tolerated dose, over the lifetime of rats, causes a significant
increased incidence of lung cancer.

Emergency and First Aid Procedures:

Skin: Flush with water, then wash thoroughly with soap and water.

Eyes: Flush with water for 15 minutes and get medical attention if an irritation
persists.

Ingestion: Drink plenty of water, and call collect (216) 835-7233 or consult physician
immediately. Avoid alcoholic beverages.

FOR 24 HOUR EMERGENCY MEDICAL INFORMATION CALL COLLECT (216) 835-7233 (TEL-SAFE).

For additional non-emergency information: Director of Safety
Mogul Division
Chagrin Falls, OH 44022
(216) 247-5000

WS-123
2/86



MATERIAL SAFETY DATA SHEET (Page 3 of 4 )

3S333833S333333333333333333333S333333333333333333333333333333333=33333333333333333333333S3

SECTION VI: REACTIVITY DATA

Stable: Yes Hazardous Polymerization; No

Conditions to Avoid:

None known

Material s to Avoid:

Organic, combustible or oxidizable materials; strong acids.

Hazardous Decomposition Products:

Nitrogen oxides, carbon monoxide, carbon dioxide and/or hydrogen cyanide possible upon
thermal decomposition.

3333333S3333S3=3333333S333S333S33333333=33333333333333333333333S333S333S33BS333S3333333333

SECTION VII: SPILL OR LEAK PROCEDURES AND WASTE DISPOSAL

Spill or Leak Procedures:

Contain spill if without risk. Use inert absorbent material such as sand or clay to soak up
and place in empty drums. Do not use sawdust or other combustible absorbent. To
neutralize hexaval ent chrome: reduce with sodium bisulfite, sodium sulfite, ferrous
sul fite or ferrous chloride and then neutralize with sodium bicarbonate to pH 7.5 to make
chromic oxide (trivalent). Never flush to sewer. Major spills should be reported accord-
ing to EPA regulations.

Waste Disposal :

Qualifies as a RCRA hazardous waste due to pH and presence of chromium in excess of 5 mg/1.
Dispose at authorized waste disposal facility in accordance with local, state and federal
requirements.

WS-123
2/86



MATERIAL SAFETY DATA SHEET (Page 4 of 4 )

SECTION VIII: OCCUPATIONAL PROTECTIVE EQUIPMENT

Eye: Face shield, chemical goggles or chemical safety glasses with side shields
should be worn.

Respiratory: NIOSH/MSHA-approved mist respirator for misty conditions such as cooling
tower cleaning/maintenance operations where mists are likely.

Ventilation: Good industrial hygiene practice dictates that the work area be isolated
and provided with adequate local exhaust ventilation or other controls
to maintain the air concentration of sodium dichromate below 0.5/mg/lOm^
(8 hr. TWA) as required by OSHA. The number of persons exposed should be
minimized. A NIOSH/MSHA-approved respirator for dusts and mists must be
used, if the air concentration exceeds the PEL, until the exposures are
controll ed.

Skin: Industrial grade protective rubber or plastic gloves should be worn.

Other: Rubber boots and aprons and daily change of work clothes are recommended.
Launder contaminated clothing before wearing.

3SB3:sB38S8B33SBas8BSBSB38S8B8B8SBBaBaBSB3BBBSB3BBaBaB8883aB8B8B3Ba3833883as8BB88a8a8883a8B

SECTION IX: PRECAUTIONARY MEASURES

Avoid skin and eye contact. Do not take internally. Keep container closed when not
in use. Wash thoroughly after handling. Do not return spilled material to original
container; remove and dispose. Do not inhale mists or vapors.

Wash after handling, and before eating, drinking and smoking. Refer to "Mogul Material
Safety Data sheet Glossary of Terms" for additional information.
333a8BBSB88B83a3Ssa3B3B383BaaaBaBSBaa3B8B833333B3SSBaa3BBB8as=B3B3BSBBB8BS3Bss33assB83S3ss

SECTION X: SHIPPING INFORMATION

DOT Label (s): NA
DOT Proper Shipping Name: NA
DOT Hazard Cl ass/I. D. No: NA
U.S. Surface Freight Classification: Compounds, Industrial Water Treating, Liquid
Hazard Substance(s)/Reportable Quantities: Sodium dichromate/1,000 Ibs.

SECTION XI: ADDITIONAL INFORMATION

FDA: None
USDA: None
EPA: Ingredients reported to TSCA Inventory.
Aquatic Toxicity: Not tested

833338838383338383838383333333838388838838838838883833333388383833838333833333833338333

Date 2/86 Supersedes 8/85
WS-123

The Information contained herein Is furnished without warranty of any kind. Users
should consider these data only as a supplement to other Information gathered by
them and must make Independent determinations of the suitability and completeness of
Information from all sources to assure proper use and disposal of these materials
and the health of employees and customers.



ROUBOX '&GASES D'VISION

VALLEY FORGE. PA 19482
EMERGENCE PHONE NUMBERS:
|215i 337-8900-Valley Forge. PA
1 415 1 229-3050- Martinez, CA
1 713 'i 944-1824— So. Houston, TX
1 414 ' 1 258-6970— West Allis, Wl

MATERIAL
SAP ETY
DATASHEETUM in on tc: i

PRODUCT NAME

Propylene
TRADE NAME AND SYNONYMS

Propylene; Propene
CHEMICAL NAME AND SYNONYMS

Propylene; Propene
ISSUE DATE AND REVISIONS

25 November 1985

CAS*

115-07-1 . .__._ . . . . ._ . ..
DOT I.D. No.:
UN 1075

DOT Hazard Class:
Flammable gas

Formula:

C3H6
Chemical Family:

Monolefin

HEALTH HAZARD DATA
TIME WEIGHTED AVERAGE EXPOSURE LIMIT
Propylene is defined as a simple asphyxiant. Oxygen levels should be maintained at
greater than 18 molar percent at normal atmospheric (Continued on last page)
SYMPTOMS OF EXPOSURE

Inhalation: Moderate concentrations so as to exclude an adequate supply to the lungs
causes dizziness, drowsiness, and eventual unconsciousness.

Contact with evaporating liquid could cause frostbite or freezing of dermal tissue.

TOXICOLOGICAL PROPERTIES

Has been reported that breathing high concentrations causes an asesthetic effect,
however, the major property is the exclusion of an adequate supply of oxygen to the
lungs.

Frostbite effects are a change in color of the skin to gray or white possibly followed
by blistering.

RECOMMENDED FIRST AID TREATMENT
PROMPT MEDICAL ATTENTION IS MANDATORY IN ALL CASES OF OVEREXPOSURE TO PROPYLENE. RESCUE
! PERSONNEL SHOULD BE EQUIPPED WITH SELF-CONTAINED BREATHING APPARATUS AND BE COGNIZANT
i OF EXTREME FIRE AND EXPLOSION HAZARD.I
Inhalation: Conscious persons should be assisted to an uncontaminated area and inhale
fresh air. Quick removal from the contaminated area is most important. Unconscious
persons should be moved to an uncontaminated area, given mouth-to-mouth resuscitation
and supplemental oxygen. Further treatment should be symptomatic and supportive.

Dermal Contact or Frostbite: Remove contaminated clothing and flush affected areas with
lukewarm water. DO NOT USE HOT WATER.

(Continued on last page)
Information contained in this material satety data sheet is ottered without charge tor use by technically qualified personnel at their discretion and
risk All statements technical information and recommendations contained herein are based on tests and data which we believe lo be reliable but
the accuracy or completeness tnereot is not guaranteed and no warranty ol any Kind is made with respect thereto This mtormation is not intended
as a license to operate under or a recommendation to practice Or infringe any patent ot this Company or others covering any process composition
of matter or use
Smce the Company shall have no control ol the use ol me product described herein the Company assumes no liaculi'--"" '"cc "' lamanp incurred
from the proper or improper use ot such product

CO1397



Propylene

Page 2

HAZARDOUS MIXTURES OF OTHER LIQUIDS, SOLIDS, OR GASES

Propylene is flammable in air. It can also form explosive mixtures in air. Reacts
violently with nitrogen dioxide and nitrous oxide.

PHYSICAL DATA
BOILING POINT

-53.9°F (-47.7°C)
VAPOR PRESSURE @ 7 0 ° F (21.1°C):
151 Dsia (1041 kPa)
SOLUBILITY IN WATER

Slightly soluble
EVAPORATION RATE

Unknown; 99.9 + % volatile

LIQUID DENSITY AT BOILING POINT
38.3 Ib/ft3 (613.5 kg/m3

GAS DENSITY AT 70' F. 1 aim

.107 lb/ft3 (1.71 kg/m3)
FREEZING POINT

-301°F (-185°C)
SPECIFIC GRAVITY |AIR=1| @ 7fj°F (21.1°C) =

1.43
APPEARANCE AND ODOR

Colorless gas with a mild olefinic odor.

FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method used!

-162°F (-108°C) C. C.
AUTO IGNITION TEMPERATURE

860°F (460°C)
FLAMMAGLE LIMITS S BY VOLUME

LEL 2 UEL 11.1
EXTINGUISHING MEDIA
Carbon dioxide, dry chemical or water spray

ELECTRICAL CLASSIFICATION C13SS I,

Group D, See NFPA No. 70
SPECIAL FIRE FIGHTING PROCEDURES

If possible, stop flow of gas supply and allow fuel to consume itself. Use water spray
to cool surrounding containers.

UNUSUAL FIRE AND EXPLOSION HAZARDS Propylene is heavier than air and may travel a considerable
distance to a source of ignition. Should flame be extinguished and flow of gas continue,
increase ventilation to prevent flammable mixture formation in low areas or pockets.

REACTIVITY DATA
STABILITY

Unstabu?
CONDITIONS TO AVOID

N/A

INCOMPATIBILITY (Materials lo avoidi

Oxides of nitrogen (N02, N?04, and
HAZARDOUS DECOMPOSITION PRODUCTS

Carbon monoxide when burned
HAZARDOUS POLYMERIZATION

May Occur

CONDITIONS TO AVOID

Will Nol Occur
N/A

SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED
Evacuate all personnel from affected area. Use appropriate protective equipment. If
leak is in user's equipment, be certain to purge piping with an inert gas prior to
attempting repairs. If leak is in container or container valve, contact your closest
supplier location or call the emergency telephone number listed herein.

WASH DISPOSAL METHOD
Do not attempt to dispose of waste or unused quantities. Return in the shipping container
properly labeled, with any valve outlet plugs or caps secured and valve protection cap in
)1ace to your supplier. For emergency disposal assistance, contact your closest supplier
location or call the emergency telephone number listed herein.



Propylene SPECIAL PROTECTION INFORMATION ______Page 3
RESPIRATORY PROTECTION (Specify typo Positive pressure air line with mask or self-contained
breathinq apparatus should be available for emergency use.
VENTILATION

Hood with forced
ventilation

LOCAL EXHAUST JQ prevent accuiTiul ation
above the LEL.

MECHANICAL (Gen i in accordance with
electrical codes

SPECIAL

N/A
OTHER

N/A

PROTECTIVE GLOVES

Plastic or rubber
EYE PROTECTION

Safety qoqqles or ql asses
OTHER PROTECTIVE EQUIPMENT

Safety shoes, safety shower

SPECIAL PRECAUTIONS*
SPECIAL LABELING INFORMATION

DOT Shipping Name: Liqufied Petroleum Gas I.D. No.: UN 1075
DOT Shipping Label: Flammable Gas__________DOT Hazard Class: Flammable Gas
SPECIAL HANDLING RECOMMENDATIONS

Use only in well-ventilated areas. Valve protection caps must remain in place unless
container is secured with valve outlet piped to use point. Do not drag, slide or roll
cylinders. Use a suitable hand truck for cylinder movement. Use a pressure reducing
regulator when connecting cylinder to lower pressure (<200 psig) piping or systems. Do
not heat cylinder by any means to increase the discharge rate of product from the
cylinder, Use a check valve or trap in the discharge line to prevent hazardous back
flow into the cylinder.

For additional handling recommendations, consult Compressed Gas Association's Pamphlets
P-l and P-14 and Safety Bulletin SB-2.
SPECIAL STORAGE RECOMMENDATIONS

Protect cylinders from physical damage. Store in cool, dry, well-ventilated area of
non-combustible construction away from heavily trafficked areas and emergency exits.
Do not allow the temperature where cylinders are stored to exceed 130F (54C). Cylinders
should be stored upright and firmly secured to prevent falling or being knocked over.
Full and empty cylinders should be segregated. Use a "first in - first out" inventory
system to prevent full cylinders being stored for excessive periods of time. Post
"No Smoking or Open Flames" signs in the storage or use area. There should be no
sources of ignition in the storage or use area.

For additional storage recommendations, consult Compressed Gas Association's Pamphlets
P-l and P-14 and Safety Bulletin SB-2. _____ _ _____________________
SPECIAL PACKAGING RECOMMENDATIONS

Propylene is noncorrosive and may be used with any common structural material.

OTHER RECOMMENDATIONS OR PRECAUTIONS
Earth-ground and bond all lines and equipment associated with the propylene system.
Electrical equipment should be non-sparking or explosion proof. Compressed gas
cylinders should not be refilled except by qualified producers of compressed gases.
Shipment of a compressed gas cylinder which has not been filled by the owner or with
his (written) consent is a violation of Federal Law (49CFR).

•Various Government agencies i i.e.. Department ol Transportation. Occupational Satety and Health Administration. Food and Drug Administration
and otners] may have specific regulations concerning the transportation, handling storage or use ot this product which will not be reflected in this
data sheet The customer should review these regulations to ensure that he is in lull compliance



Propylene

Page 4

HEALTH HAZARD DATA (Continued)

TIME WEIGHTED AVERAGE EXPOSURE LIMIT: (Continued)

pressure which is equivalent to a partial pressure of 135 mm Hg. (ACGIH, 1985-86).
OSHA (1985) TWA for LPG = 1,000 Molar PPM.

RECOMMENDED FIRST AID TREATMENT: (Continued)

A physician should see the patient if the cryogenic "burn" has resulted in blistering
of the dermal surface or deep tissue freezing.



MATERIAL SAFETY DATA SHEET
J.H. FRANCE REFRACTORIES CO.

SNOW SHOE. PA 16874

TELEPHONE 814-387-6811

Date Prepared:
Nov. 19, 1985

Date Revised:

General Classification of Product: RAMMING MIXES

Trade Name/Synonym of Product:

MRM7R
"MRM CAP
XT-5
MRM 80
*MRM 55P
MRMG
*MRM 90P
*MRM 85P

MRM 85
MRM 90
MRM LADLE RAM
NON PER RAM 6
NON PER RAM 1

Hazardous Ingredients
Ingredient

Crystalline Silica
"Phosphoric Acid
"Chrome Oxide
Alum Sulphate

Graphite

Section 1
CAS Number

7631-86-9
7664-38-2
1310-73-2
1344-28-1
7782-42-5

Physical Data Section II
Appearance & Color

White to black — Granular loose pack

Odor & Solubility
Acid odor
Insoluble in water, soluble in HP

Fire & Explosion Data Section III
This material is noncombustible. Use extinguishing media appropriate to surrounding area.

Health Hazard Data Section IV
Inhalation of all dusts are hazardous. Crystalline silica when inhaled may cause silicosis. This is a chronic slowly developing

disease. Phosphoric acid may cause skin and eye burns. Chromium oxide may revert to the hexavalent form of chrome during
firing with other materials (for example. Li, Na, K, Ca, Mg, etc.). Certain water insoluble chromium compounds are carcinogen.
Used product should be disposed of as hazardous waste if hexalent chromium compounds are detectable.

MSDS 09



Reactivity_______________________________________________Section V
This material is stable under ordinary conditions.

Emergency and First Aid Procedures_______________________Section VI
Terminate exposure. If affected, consult physician. Flush eyes and skin with water.

Spill, Leak, and Disposal______________________________Section VII_________________
Avoid inhalation of all dusts. Protect eyes and skin. Consult with local, state, and federal authorities on waste removal.

Special Protection Information__________________________Section VIII
Wear NIOSH approved safety masks, eye glasses, and gloves. Ventilate where necessary.

Special Precautions and Comments____________________________________Section IX_________________
None

Prepared By: I. Dulberg

Title: Technical Manager

Although reasonable care has been taken in the preparation of this MSDS, J. H. France Refractories Co. extends no
warrantees, makes no representation and assumes no responsibilities as to the accuracy or suitability of such information for
application to the purchaser's intended purposes or for consequences of its use.

MSDS 09



Fom Aoo'Oved
tu«O«t Bufeeu No. 44-IMJt7 U.S. DEPARTUEHT OF LABOR

WORKPLACE STANDARDS ADMINISTRATION
Bureau of Labor Standard*

MATERIAL SAFETY DATA SHEET
SECTION 1

MANUFACTURER'S NAME
Ridqe Tool Company

ADDRESS (Numkft. Street. Cujr. SMIC. »U ZIP Co4tt ^__— —
400 Clark Street. Elvria. Ohio 44035 ^~~

EMERGENCY TELEPHONE NO.
216-321-5RR1

CHEMICAL NAME ANO SYNONYMS / 1 TRADE NAME ANO SYNONYMS ]
Petroleum Cuttina Fluid V t Ridae Nu-eiear^-^1

CHEMICAL FAMILY
Sulfunzed Petroleum Hydrocarbons

fORMvibA
^**^f^*» • £ 4-dentiaT'

SECTION II HAZARDOUS INGREDIENTS

PAINTS. PRESERVATIVES, & SOLVENTS

PIGMENTS

CATALYST

VEHICLE

SOLVENTS

ADDITIVES

OTHERS

«. TLV
* (UiiHs)

S/ft

N/ft
S/A
S/fl

J/A
j/a

ALLOTS AND METALLIC COATINGS

BASE METAL

ALLOYS

METALLIC COATINGS

FILLER METAL
PIUS COATING OR CORE FLUX
OTHERS

NAZARDOUS MIXTURES OP OTHER LIQUIDS, SOLIDS, OR CASES

»ii ^ „,.«,* 4 ««+.., ,,„«.* .;„ *-v« «,,-„* _ *.„„.: __ rt-P +.his r̂ ,,̂

ft

N/J

N/<

Wx j

N/

ft

TLV
(UnHi)

L

L

I

L

L

TLV
(Unite)

SECTION III PHYSICAL DATA

•OILING POINT ff.}

VAPOR PRESSURE !"•» HoJ

VAPOR DENSITY |AIR=1|

SOLUBILITY IN WATER

487°F

N/A

N/A

None

SPECIFIC GRAVITY (HjO=1|

PERCENT VOLATILE
BY VOLUME (%l
EVAPORATION RATE. water =..

i=0.883

0
^!

APPEARANCE ANO OOOR PI oa^ ^at-lr 9n.WAV 1 j „., 1 J* i i J i^ -.uxear, aarx amber liquid, mild sulfur odor

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method u»«dl | FLAMMABLE LIMIT!

EXTINGUISHING MEDIA
Foam, dry chemical; ro~

5 1 Le»
f"~^ n

Uel
c n

SPECIAL FIRE FIGHTING PROCEDURES *•
Fiaht as Class B fir*

UNUSUAL FIRE ANO EXPLOSION HAZARDS
None



SECTION V HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE ,, . _Not Known
EFFECTS Of OVEREXPOSURE Prolonged

mild skin
EMERGENCY AND f IRST AID PRpCEOURES . .Flush eyes copiously with

or repeated skin contact may cause
irritation.
water and contact a physician. For

inaestion do not induce vomit ina; call a doctor. Wash skin with
warm, soapy water.

SECTION VI REACTIVITY DATA
STABILITY UNSTABLE

STABLE X

CONDITIONS TO AVOID

INCOMPATABILITY (UtMn»U M •••W

HAZARDOUS DECOMPOSITION PRODUCTS
Dpon eombn <: t i on r hydrogen

HAZARDOUS M*Y OCCUR
POLYMERIZATION '

WILL NOT OCCUR

CONDITIONS TO AVOID ' *

Y

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Soak up on oil absorbent material. Keep petroleum products out
of streams and waterways.

WASTE DISPOSAL METHOD

laws or dispose in aiit-hnr-i y.e>A lanrf-F-MI

SECTION VIII SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Spftifr *yr*)

VENTILATION LOCAL EXHAUST

MECHANICAL (Gtnmt)

PROTECTIVE GLOVES EYE PROTEC
Oil resistant «?

OTHER PROTECTIVE EQUIPMENT

SPECIAL
——————— Mrrf- T-«arpi •{ <re>A —————————

OTHER
—— ————— Not required —————:TION -1

f _^^j« a

SECTION IX SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Avoid open flame or sparks.
OTHER PRECAUTIONS " " ™ — ——

3/83
«̂ ^

•%«̂ ««*̂ ^ •••̂  v ̂ -̂ <̂ K̂*«*#» Ĵ ^ ^̂ ^̂ /̂̂ *̂ >

Manager, Product Engineerinĝ
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RIG1LINE PRODUCTS
__________________________________________ i

CORROSION RESISTANT MATERIALS

DESCRIPTION

RIGIFLAKE 480 SERIES
Protective Coating Systems

Tech. Data Sheet

RIGIFLAKE 480 Series is the general designation assigned to a group of coatings
formulated from highly chemical resistant polyester resins reinforced with inter-
mediate sized inert flakes. These materials are cured with a liquid catalyst and,
by nature of the overlapping flakes, form a structurally reinforced coating with
excellent resistance to permeation and abrasion. Film thicknesses of 15-20 mils
per coat can be applied by brush or spray to produce quality high build protec-
tion at low applied cost.

Two main resin grades in the RIGIFLAKE 480 Series are available. Specific grade
numbers and general chemical resistance advantages are listed below.

GRADE NUMBER

RIGIFLAKE 485 Resistant to mineral acids, alkalies and salts.

• RIGIFLAKE 487 Resistant to mineral and oxidizing acids.

Special grades are available for environments containing fluorides, solvents, etc.

PHYSICAL PROPERTIES

Tensile
Flexural
Abrasion Resistance
Color

2731 psi
5195 psi
Excellent
Standard is gray - other colors available upon request.

USE

RIGIFLAKE 480 Series coatings are used to protect steel and other surfaces from
attack by highly corrosive fumes and spillage at temperature to 250 F. It is also
used for immersion service in mild chemical environments to 145 F. The low in-
stalled cost makes these coatings ideal for applications on chemical tank ex-
teriors, structural steel, duct, etc.

UCMHtlL • CUVEUNO. OHIO 44111coot 21$ »2 4ui . uia u »uo



III. ORDERING

A. Installed Products

Specify the selected RIGIFLAKE grade number in a minimum thickness of
30 mils applied in two nominal 15 mil coats.

Consult your Heil representative for assistance on specific applications.

B. Material Orders

Liquid components for all grades of RIGIFLAKE in the 480 Series are avail-
able for self-installation. Standard containers are listed below and come
complete with C-50R catalyst in separate container.

RIGIFLAKE 480 Series Liquids:

1 gallon 5 gallons 55 gallons

Theoretical coverage: at 30 mils thickness 1 gallon covers 50 sq. ft.

All orders should state the proper grade number and indicate if brush (B) or
spray (S) grade is desired.

IV. CHEMICAL RESISTANCE

The table below is offered as a guide for the use of RIGIFLAKE 480 Series in
fume and splash environments. The ratings are based upon our extensive research
and experience. However, no guarantee is expressed or implied. Test samples
are available to the user to help determine the suitability of these materials for
his specific application.

• Environment'
Asphalt
Crude Oil - Sour
Crude Oil - Sweet
Furnace Oil
Gasoline
Kerosene

Aluminum Chloride
Aluminum Nitrite
Aluminum Sulphate
Ammonium Chloride
Ammonium Sulphite
Ammonium Nitrate
Barium Carbonate
Barium Chloride
Calcium Sulphate
Copper Chloride
Ferric Chloride
Ferric Nitrate
Ferrous Chloride
Ferrous Sulphate

R — Recommended

Temperature
70°F.

R
R
R
R
R
R

R
R
R
R
R
R
R
R
R
R
R
R
R
R

lor Service

150°F.
R
R
R
R
R
R

R
R
R
R
R
R
R
R
R
R
R
R
R
R

Temperature
Environment
Hydrochloric Acid
Lead Acetate
Magnesium Carbonate
Magnesium Chloride
Magnesium Sulphate
Phosphoric Acid
Potassium Alum
Potassium Chloride
Potassium Oichromate
Potassium Nitrate
Potassium Sulphate
Silver Nitrate
Sodium Bicarbonate
Sodium Bisuiphate
Sodium Carbonate
Sodium Chloride
Sodium Ferrocyamde
Sulfuric Acid
Trisodium Phosphate
Zinc Chloride
Zinc Sulphate

NR — Not Recommended

70-F.
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R
R

(or Service

150"F.
R
R
R
R
R
R
R
R
R
R
R
R

NR
NR
R
R
R
R
R
R
R



AFM-0

CORROSION RESISTANT IVI

RIGIFLAKE 480 SERIES
Protective Coating Systems

Application Guide

.̂

I. Surface Preparation - Steel should be sandblasted to white metal in accordance with
Steel Structure Painting Council Specification SP 5-63.

II. Priming - No primer is required for steel surfaces which have been freshly blasted.
Consult Heil Process Equipment for specific recommendations of RIGIFLAKE to other
substrates.

III. Application - RIGIFLAKE materials in the 480 series are applied by brush or spray
in thicknesses of 15-20 mils per coat. Roller application is not recommended. Spray
applications require highly specialized equipment consequently only brush applications
are covered in this bulletin.

Two coats are recommended to achieve a 30-40 mil coating. Each coat is applied in
the same manner and is generally as follows:

A. Use only clean dry equipment.

B. Components for any RIGIFLAKE material in the 480 Series consist of a thixotropic
resin-flake liquid and a red catalyst. These materials are mixed in ratios outlined
below until a uniform color is obtained. Catalyst quantity will vary with temper-
atures as indicated.

RIGIFLAKE GRADE NUMBER C-50 R CATALYST REQUIRED

1 gal. RIGIFLAKE 485
1 gal. RIGIFLAKE 487

60 - 75° F
3 fl. oz.

1-1/2 fl. oz.

75 - 90°F
1-1/2 fl. oz.

1 fl. oz.

Note: Material should be used immediately after blending of the
liquids.

1J90I HMWOODAVl. • CUVCUNO OHIO 44111
' .OFA coor ?is ?i? mi • mu 9« 5310



C. Apply each coat of catalyzed RIGIFLAKE with a bristle brush. Spread evenly
using medium pressure. Check thickness frequently with a wet film tester to
insure a nominal 15-20 mil application. Initial coat must be hard and firm
prior to additional applications.

D. After the second coat of RIGIFLAKE material has hardened, the lining can be
spark tested to insure 100% continuity. A 2000-volt spark tester is recommended.
Soft spots or other defective areas should be removed to white metal and repaired
with catalyzed resin as outlined above.

E. Clean equipment and tools with Solvent T-2, methyl ethyl ketone or lacquer
thinner. Clean up must be done before RIGIFLAKE materials harden.

IV. Curing - RIGIFLAKE resins are thermosetting materials and will harden within 3-4
hours at 75°F« Maximum chemical resistance is obtained in 18 hours at 75°F. In-
creased temperatures will speed the cure while decreased temperatures will retard
the cure.

V. Precautions -

A. RIGIFLAKE resins will not harden at temperatures below 60°F. Avoid applica-
tion below this temperature unless auxiliary heat is provided. Resins should not
be applied to surfaces in excess of 100 F.

B. Areas which have been coated with RIGIFLAKE should remain moisture free until
hardened.

j»
C. Avoid breathing of fumes. Use with adequate ventilation. Closed tanks require

an air change once in every 7 minutes.

D. Catalyst C-50R may cause skin rash or irritation. Keep free from contamination.
Wash immediately with soap and water in the event of contact.

E. Open flames, smoking, welding, etc. are not permitted within 50 feet of an
area during application.

F. Store in a cool place away from fire and flame. Use within 6 months*



U.S. DEPARTMENT OF LABOR OM. N .̂"!"̂ .!
Occupational Safety end Health Administration ffA fl~^ ^*T"

MATERIAL SAFETY DATA SHEET
Required under USOL Safety and Health

Shipbuilding, and Shipbreaking (29
Regulation* for Ship Repairing.
CFR 1915. 1916. 1917) 3-20-86

SECTION
MANUFACTURER'S NAME

STERLING—ABRASIVE PRODUCTS CO.
ADDRESS (Number . Street. City. Slate, and IIP Code)
525 WALL STREET, TIFFIN, OHIO 44883

CHEMICAL NAME AND SYNONYMS

RESIN BONDED ABRASIVE PRODUCT
CHEMICAL FAMILY FOR
OXIDE and /or CARBIDE & PHENOLIC AL

1
EMERGENCY TELEPHONE NO.

(419) 447-9321

TRADE NAME AND SYNONYMS
A and/or C ABRASIVE & B BOND

"<:£* and/or SiC S PHENOLIC RESIN BOND

CHEMICAL NAME
Aluminum Oxide

and/or
Silicon Carbide
MAY CONTAIN ONE OR S
Zirconium Dioxide
Titanium Dioxide
Glass-Dust or Fiber
Calcium Oxide
Sulfer
Fluor ides (As F)
Barium Sulfate
Calcium Silicate
Calcium Carbonate
Paraffin
Creosote
Iron Sulfide

SECTION II - H

COMMON NAME
Alumina

Carbide
10RE OF THE FOLLOW:

Zirconia
Titania
Frit/Fiberglass
Lime
N/A
N/A
Barytes
Wollastonite
Whiting
Wax
Carbosota
Pyrites

AZARDOUS INC

GAS #
1344-28-1

7440-67-21
NG:
409-21-2
13463-67-7

N/A
1305-78-8
7704-34-2

N/A
7727-43-7
1344-95-2

8002-74-2
8001-58-9
12068-85-8

• REDIENTS

OSHA PEL
15 Mg/M

~
15 Mg/M

,
5 Mg/M^
15 Mg/M

-
5 Mg/MJ

2.5 Mg/M::
0.5 Mg/M"3

.
0.2 Mg/M::
2 Mg/M

ACGIH TLV
10 Mg/M

^
10 Mg/M

•5

5 Mg/M^
10 Mg/tC
10 Mg/M^
2 Mg/M:?
10 Mg/M::
2.5 Mg/M::
0.5 Mg/M::
10 Mg/M::
20 Mg/M::
2 Mg/M:?

0.2 Mg/M:?
2 Mg/M

CWCgflp*

N

N

N
N
N
N
N
N
N
N
N
N
Y
N

SECTION Ml - PHYSICAL DATA
-\———————————
I SPECIFIC G«»AV«TY (M;O»1)BOILING POINT <°F.»

N/A N/A
VAPOR PRESSURE (mm H9.)

N/A
PERCENT. VOLATILE
BV VOLUM£ (%) N/A

VAPOR DENSITY (AIR'1)
N/A

EVAPORATION RATE
N/A

5OLUBILI I V IW W«I tH Cl i V-i+-

APPEARANCE AND POOP $01^ - i^ qive off gQ^e ^pr in ^Q

SECTION IV - FIRE AND
FLASH POINT (Method UM0)

EXTINGUISHING

SPECIAL FIRE F

UNUSUAL FIRE

MEDIA

IGHTING PROCEDURES

AND EXPLOSION HAZARDS

• or CO2

None

None

EXPLOSION HAZARD DATA
J*I_AMMO«SLE LIMITS I L«i u«i
1 _ N/A | N/A ' N/A- -"

PAGE <D N/A = Not Applicable (Continued on reverse tide) Form OSHA-20
• w May 71



SECTION V - HEALTH HAZARD DATA
3"THRESHOLD LIMIT VALUE n . j

_ 10_Mg_/M _AL.22o_2?'_Sic_
erf EC TS~6V ovr oTxi-osuoE ~
Inhalatioa - coughing, shortness of breath; Skin - irritation; Eyes - irritation;__
Inge§tion__i_no__ None effects but not recommended.
EMERGENCY AND r i R S l AID PROCEDURES
Inhalation - remove to fresh air. Obtain medical assistance if needed.
Skin - wash with soap & water; Eyes - flush with large amounts of clean water -
obtain medical assistance.

SECTION VI - REACTIVITY DATA
STABILITY

UNSTA8LE

STABLE

INCOMPATABILITY iMatenall lo avoid)
Water-BX. BN. BZ BONDS only

CONDITIONS TO AVOID
Avnid s t-rong arids, bases, solvents, extreme heat QJ
cold or sudden temperature change (avoid moisture,
humidity, condensation - BX. BN & BZ BONDS only)

HAZARDOUS DECOMPOSITION PRODUCTS

Dnst- arising frrm nse should he controlled,within TLV's
HAZARDOUS
POLVME Rl/ AT I ON

MAV OCCUR

WILL NOT OCCUR

CONDITIONS TO AVOID

U/A_______

N/A

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE

MoTTTWl

No sner

TAKEN IN CASE MATERIAL IS RELEASED OR SPIUCED

r-0 es^n— np
ial steps needed

WASTE DISPOSAL METHOD
.qt-^rrterd landfill meT-hnd.c; mnsisf-ent with federal, state and local laws.

SECTION VIII - SPECIAL PROTECTION INFORMATION
R E S P I R A T O R Y P R O T E C T I O N tsprctfi npct See OSHA 29 CFR 1910.134
MSHA or NIOSH aooroved resoirator mav be reouired if TLV's exceeded.
V E N T I L A T I O N

LtftAL EXHAUST geg Q<

Rp^mnTvandpd — see
MECHANICAL (&, •n-ro//'2e<

P R O T E C T I V E GLOVES

O T H E R P R O T E C T f V E t Q U I P M E N F
Apron and face shield as desired

3ANS?9z£^
1910.94

2 OSHA 29 CFR 1910.94
ANSI 7.41.1

- Hearing

SPECIAL

OTHER
N/A

workpiece

EVE P R O T E C T I O N

Required - see OSHA 29 CFR 1910.133
Protection - see OSHA 29 CFR 1910.95

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING ANO STORING

handle and store in accordance with ANSI B7.1 - allow wheels
to warm to room temperature before using. Always use wheels in accordance with ANSI
OTMER PRECAUTIONS " ,
B7.1 ANSI Z43.1 and OSHA 29 CFR 1910.215. Never use wheels suspected of being
dropped," cracked or damaged, always use a safety guard.—Never tjxceed tJie maximum—-—
Operating speed marked on the wheel.__________________________________________
PAGE (2) Form OSHA 20

«•». M.y 72



NATIONAL FORGE COMPANY - IRVINE. PENNSYLVANIA 16329

MATERIAL SAFETY DATA SHEET
SECTION I DATE 11/25/85

MANUFACTURER'S NAME

National Forge Company
EMERGENCY TELEPHONE NO.

814/563-7522
ADDRESS IHUMKI. ITWICT, cirt. t in i

Irvine, Warren County, PA 16329
PRODUCT NAME stain!ess Steel CHEMICAL FAMILY Steel
GRADES

SECTION II CHEMICAL COMPONENTS

Iron (Fe)
Chromium (Cr)
Nickel (Ni)
Manganese (Mn)
Molybdenum (Mo)
Silicon (Si)
Titanium (Ti)
Tantalum (Ta)
Cobalt (Co)

Trace Elements

C A S NUMBER

7439-89-6
7740-47-3
7440-02-0
7439-96-5
7439-98-7
7740-21-3
7440-32-6
7440-25-7
7440-48-4

N/A

RANGE %

Balance
15-20.0

1.25-14.0
2.00 max.
.01-3.00
1.00 max.

.60 max.
1.0 max.

.30 max.

Lt. 1.0

ACGIH
TLV (UNITS1

5 mg/m3

.05 mg/m3

1.0 mg/m3

1.0 mg/m3

5 mg/m
10 mg/m3

10 mg/m3

5 mg/m
0.1 mg/m3

N/A

OSHA PEL

10 mg/m3

0.1 mg/m3

1.0 mg/m3

5.0 mg/m3

5 mg/m
15 mg/m
15 mg/m

5 mq/m
0.1 mq/m3

N/A

SECTION III PHYSICAL DATA
BOILING POINT t*F.)

VAPOR PRESSURE (MM HO.)

VAPOR DENSITY (AIR'1)

SOLUBILITY IN WATER

APPEARANCE a ODOR

N/A

N/A

N/A
N/A

SPECIFIC GRAVITY (HjO.I)

PERCENT VOLATILE
BY VOLUME (%)
EVAPORATION RATE
1 -I)

MELTING POINT

Metallic & Odorless Solid

7.6-7.8
N/A
N/A

2800° F

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT MTMM ina

EXTINQUI8HINU MEDIA

SPECIAL FIRE FIOHTINO PROCEDURES

M/A FLAMMABLE LIMITS M/R VEL . UEL

'*/ ** ll/ r\

N/A
None

UNUSUAL FIRE EXPLOSION HAZARDS None

N/A > NOT APPLICABLE
UN - UNKNOWN

PAGE I (CONTINUED ON REVERSE SIDE)



SECTION V - HEALTH HAZARD DATA
(XI MAJOR INHALATION 00 SKIN CONTACT ("""I SKIN ABSORPTION I I INGESTION [""?rvpnsiiBF HA74nn. ***•• •—J I—' I—IEXPOSURE HAZARD'

*JQTE: STEEL PRODUCTS IN THE NATURAL STATE 00 NOT PRESENT AN INHALATION. INJECTION. OR CONTACT HAZARD. HOWEVER.

OPERATIONS SUCH AS BURNING. WELOINO. SAWING. BRAZING. OR GRINDING MAY RESULT IN THE FOLLOWING EFFECTS IF EXPOSURES

EXCEED PERMISSIBLE LIMITS' (exposures to fume and dust)
Could possibly aggravate chronic diseases or disorders of the respiratory system.
The NTP and IARC consider chromium and certain chromium compounds to be known
human "CARCINOGENS" and nickel and certain nickel compounds to be possible/
probable human carcinogens.
Maintaining iron oxide fumes and dust below its TLV should be sufficient to
control the airborne concentrations of the other constituents.
Titanium, tantalum, cobalt - low in toxicity, mild irritants to the eyes, skin,
and dust also has irritating effects to the upper respiratory tract.
F.RST AID AND MEDICAL EMERGENCY PROCEDURES-Eye and skfn contact should not pose a significant
health hazard. Inhalation: Remove from the exposed area unless proper respiratory
protection is worn. Ingestion is not considered a health hazard. Always utilize
good hygiene procedures before eating and leaving the work environment.

SECTION VI - REACTIVITY DATA
J"T> 1 l_~^1 I CONDITIONS TO AVOID U/K

INCOMPATIBILITY w*nm*» TO mm AC 1 dS

DECOMPOSITION PRODUCTS Welding and burning on this product may cause
a variety of noxious fumes and gases (examples: chrome fume and

HAZARDOUS
POLYMER-

ZATION

MAY OCCUR f I

WILL NOT OCCUR {"^"j

the generation of
carbon monoxide).

CONDITIONS TO AVOID

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED/PRECAUTIONS WHILE HANDLING/STORING fl/A

WASTE DISPOSAL METHODfljj excess products can be disposed of or recycled for further
use. They can be disposed of in a permitted hazardous waste landfill or disposed
of by other methods which are in accordance with state, local, and/or federal

SECTION VIII - PERSONNEL PROTECTION INFORMATION regulations.
PROTECTION

Vent11atl-on Snou1d be sufficient to maintain exposure levels
below the applicable exposure limit. Eye and skin irritation is not anticipated
to pose a significant neaitn nazara. wnen controls or exposure are not sutncien
to lower exposure to proper PEL, utilize a NIOSH-approved respirator for dust and
fumes of metals within the use limits of the respirator.__________________
GLOVES I 14- •* 1 -t -y s<k ar- r\f*f*s4t*/4 / r4anf*nrlain+ r\n r^ftfc^r^cMnal -f^K r>mf\**i±-4nnfUtilize as needed/dependent on personal job operations.
EYE PROTECTION Wear eye protection when burning, grinding or welding of this product.

PREPARED BY
WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH ON THIS SHEET ARE
BELIEVED TO BE ACCURATE AS OF THE PRESENT DATE. THE COMPANY MAKES NO
REPRESENTATION OR WARRANTY WITH RESPECT THERETO AND DISCLAIMS ALL LIABILITY _________
PROM RELIANCE THEREON. ThOm3S

Safety Supervisor



Health Hazard Data

Stainless Steel

Health Effects/Signs and Symptoms:

Note: Despite the fact that steel products in their natural physical form do not
pose any health hazard, it is possible that fumes generated from burning,
cutting, grinding, etc., may produce air concentrations higher than the
permissible exposure limits for humans. Particular attention should be
directed to all listed elements and the hazards they could present. The
following is a list of fumes or dusts that may be generated from our steel
products and the health hazards associated with chronic overexposure to them.

Nickel (Ni)

Nickel fumes and dusts are respiratory irritants and may cause a severe pneumonitis.
Skin contact with nickel and its compounds may cause al allergic dermatitis. The
resulting skin rash is often referred to as "nickel itch." Nickel and its compounds
may produce eye irritation, particularly on the inner surfaces of the eyelids.
Animal and/or epidemiology studies have linked nickel and certain nickel compounds to
an increased incidence of cancer of the lungs and nasal passages.

Chromium (Cr)

The toxicity and health hazards of chromium are heavily dependent upon its oxidation
state. The elemental, divalent, and trivalent forms are very low in toxicity. The
hexavalent form (examples: chromatis and chromic acid) is very toxic and can produce
both acute and chronic effects. Adverse effects on the skin may include ulcerations,
irritative dermatitis, and allergic skin reactions. Adverse affects on the
respiratory system may include bronchospasm, edema, hypersecretion, bronchitis,
irritation, allergic asthmatic reactions, and ulceration and perforation of the nasal
septum. Respiratory symptoms may include coughing and wheezing, shortness of breath,
and nasal itch. Eye irritation or inflammation can also be produced. Exposures to
some hexavalent chromium compounds have also been shown to be associated with an
increased risk of lung cancer.

Iron (Fe)

Subjecting iron and alloys containing iron to high temperature (example: welding)
wil l cause the formation of iron oxides. Long-term exposure to iron oxide fumes or
dusts has been associated with a benign lung condition known as siderosis which is
observable as an X-ray change. No physical impairment of lung function has been
linked to siderosis.

Manganese (Mn)

Manganese intoxication is usually due to the oxide or salts of manganese, elemental
manganese exhibits very low toxicity. The dusts and fumes can act as minor irritants
to the eyes and respiratory tract. Both acute and chronic exposures may adversely
affect the central nervous system, but symptoms are more likely to occur after at
least 1 or 2 years of prolonged or repeated exposures. Early symptoms may include
weakness, in lower extremities, sleepiness, salivation, nervousness, and apathy. In
more advanced stages, severe muscular incoordination, impaired speech, spastic
walking, mask-like facial expression and uncontrollable laughter may occur.
Manganese fumes have also been reported to result in metal fume fever, a flu-like
syndrome with symptoms such as dizziness, chills, fever, headache, and nausea. An
increased incidence of pneumonia, bronchitis, and pneumonitis has been reported in
some workers' populations exposed to manganese. Animal studies indicate that
manganese exposure may increase susceptibility to bacterial and viral infections.



Silicon (Si)

This Is considered to be a nuisance particulate by ACGIH.

Molybdenum (Mo)

Molybdenum and its compounds generally exhibit a low order of toxicity; however,
soluble compounds (such as molybdenum trioxide) are considerably more toxic.
Molybdenum trioxide may produce irritation of the eyes, nose, and throat. In
animals, soluble molybdenum compounds have also caused weight loss, diarrhea, loss of
coordination, pneumoconiosis (accumulation of particles in the lungs), breathing
difficulties, anemia, and colic. Animal data also suggests that repeated exposure
might be associated with gout. Pneumoconiosis with X-ray findings and subjective
symptoms has been observed in a small number of workers exposed to metallic
molybdenum and molybdenum trioxide; however, no physical impairment of lung function
has been linked to this condition.

A1umlnum (Al)

Particles of aluminum deposited in the eye may cause irreversible tissue damage of
the cornea. Aluminum salts may cause dermatitis, eczema, conjunctivitis, and
irritation of the mucous membranes of the upper respiratory tract. Long-term
inhalation exposure to aluminum dusts or fumes has been associated with a fibrotic
lung condition known as Shaver's disease; however, the evidence for this is not
conclusive since affected workers were exposed to other substances (such as silica)
as well. Symptoms of this condition may Include shortness of breath, cough, and
fatigue.

Titanium (Ti)

Titanium and its compounds are, in general, considered to be physiologically inert
and of very low toxicity. Titanium dioxide dust has been reported to be a mild
pulmonary irritant in humans. Most animal experiments have shown that inhalation of
titanium and its oxides result in mild or transient effects on the respiratory system.

Tantalum (Ta)

Metallic tantalum and its oxides have a relatively low order of toxicity. Although
some animal experiments have suggested that inhalation of tantalum or its oxides may
produce benign and nonfibrotic pulmonary effects, no adverse effects have been
reported as a result of Industrial exposures. There have been some reports of
adverse skin reactions due to tantalum; however, most evidence indicates that
tantalum is relatively inert with respect to skin contact.

Cobalt (Co)

Cobalt dust and fumes are mildly Irritating to the eyes, skin, and upper respiratory
tract. An allergic dermatitis may be produced especially in the skin areas subject
to friction such as the creases of the elbow, knee, and ankle. Inhalation of cobalt
dust and fumes may result in an asthma-like respiratory disease with symptoms such as
cough and shortness of breath. In some instances, this condition progresses to
interstitial pneumonia with marked flbrosis. As a result, permanent disability or
even death may occur.



CITIES SERVICE COMPANY

MATERIAL SAFETY DATA SHEET
Date 8/25/78

SECTION 1 - Identification

Product Name Statex R Beads ______ Manufacturer's Name Cities Service Company
Chemical Name Carbon Black Manufacturer's Address^"- °- Box

Tulsa, Oklahoma 7410^
Chemical Family Carbon Position or Department Toxcoogy uep-c.
____________________________ Telephone Number (918) 586-3984

SECTION 2 - Hazard Rating Non-Fire

Hazard Classification: Health _____ 0 _____ Flammability _____ 1 ______ Reactivity P
Composition: Component Concentration Criterion and Value

Carbon TOO TLV 3.b mg/nr

SECTION 3 - Physical Properties

Appearance and Odor Amorphous black, odorless
Boiling Point (°F) NA Specific Gravity (Water=1) 1./^T79 Solubility in Water negligible
Vapor Pressure (mm Hg) NA Vapor Density (Air=1) NA Evaporation Rate (___ = 1) NA
Reacts if Exposed to: Light No Air No Heat No Water No Strong OxidizeT No

SECTION 4 - Fire or Explosion Data

Flash Point CF) NA Autoignition Temperature (*F) NA LEL (%) NA DEL (%) NA
Extinguishing Media Water spray__________________________________________

Special Firefighting Procedure Normal fog or nozzle jet application and/or______
______exclusion of air.______________________________________________

Unusual Fire or Explosion Protection None__________________________________________

SECTION 5 - Health Data

TLV 3.5 mq/m
Effects of Qverexposure ——
TLV 3.5 mg/m3__________ Criterion OSHA, 1976 ACGIH, 1977

Emergency and First Aid Procedures
Ingestion No consequences.

Inhalation Remove from exposure. Check with physician._____

Skin ____Normal washing with soap and water._________________

Eye_______Rinse witih water.______________________________

: Skin No Eve No Inhalation No

Other Data ——____________________________________

"APPROVED AS ESSENTIALLY SIMILAR TO OSH A FORM 20 (PREVIOUSLY L S B - 0 0 S- 41"

7i.t. ,..7Si * OSHA, 1976 ACGIH, 1977 NA = Not Applicable



SECTION 6 - Reacitivity

Stable Yes_____ Unstable ___=:==____ Conditions to Avoid ——
Incompatibility _____NA __________________________

Hazardous Decompositon Products Thermal CO. CO2

Hazardous Polymerization: No X Yes — Conditions to Avoid

Corrosive: No X Yes — Materials

SECTION 7 - Spills and Leaks

Steps to be Taken in Case Material is Released or Spilled Vacuum up.

Waste Disposal Precautions Buryf use as landfill in accordant-!** wi t-h 1nr?a1f
and federal regulations.___^___________________________________

SECTION 8 - Special Protection

Respirators: No ____ Yes X Type Dust, mask alpove TLV
Ventilation: Use the guidelines recommended by the American Conference of Governmental Industrial

Hygienists in the current edition of "Industrial Ventilation", considering the TLV, Lower
Explosive (Flammable) Limit and conditions under which this product is used.

Gloves Synthetic or rubber_________ Other____—__________________________________
Eye Protection Safety glasses_________ ____—__________________________

SECTION 9 - Special Precautions

Handling and Storage Keep in closed containers.

DOT Hazard Label Required: No X Yes ____ Specify _==_.

Other Precautions — Entrance into closed storage tanks — use appropriate
respirator or air line for possible exposure to carbon monoxide.

• • A P P R O V E D AS ESSENTIALLY SIMILAR TO OSH A FORM 20 (PREVIOUSLY L S B - O O S - O "

The suggestions and data provided herewith are based upon test and
information which we believe to be reliable. However, we make no
guarantee with respect thereto and assume no liability resulting
from the use thereof. Users should make their own investigations to
determine the suitability of the information or products for their
particular purpose. Furthermore, nothing contained therein is in-
tended as permission, inducement or recommendation to violate any
laws or to practice any invention covered by existing patents.



NATIONAL FORGE COMPANY - IRVINE. PENNSYLVANIA 16329

MATERIAL SAFETY DATA SHEET
SECTION I DATE

MANUFACTURER'S NAME
National Forge Company

EMERGENCY TELEPHONE NO.

814/563-7522
ADDRESS IHMU. »TMZT. CITY. * z» com

Irvine, Warren County, PA 16329
PRODUCT NAME |_QWAlloy Steel Grades
GRADES

CHEMICAL FAMILY JtCel

SECTION II CHEMICAL COMPONENTS

Iron (Fe)
Manganese (Mn)
Chromium (Cr)
Carbon (C)
Nickel (Mi)
Copper (Cu)
Silicon (Si)

Trace Elements

C A S NUMBER

7439-89-6
7439-96-5
7740-47-3
7740-44-0
7740-02-0
7740-58-0
7740-21-3

N/A

RANGE %

Balance
.25-2.05
.01-1.60
.01-1.20

•Ol-SJkv
.01-. 45
.15-. 35

Lt. 1.0

ACGIH
TLV (UNITS1

5 mg/m
1 mg/rn^

.05 mg/nv3

N/A
1 nig/nT5

0.2 mg/rrr3

10 mg/nV3

N/A

05HA PEL ^

10 mg/m
5 mg/m

0.1 mg/nV3

N/A
1 mg/m

0.1 mg/m3

15 mg/m"3

N/A

SECTION III PHYSICAL DATA
BOILING POINT (•?.)

VAPOR PRESSURE (MM HO.)

VAPOR DENSITY (AIR'1)

SOLUBILITY IN WATER

APPEARANCE Q ODOR

N/A
N/A
N/A
N/A

SPECIFIC GRAVITY (HjO.I)

PERCENT VOLATILE
BY VOLUME <%>
EVAPORATION RATE
( >0

MELTING POINT

7.6-7.8
N/A
N/A

2800° F
Metallic & Odorless Solid

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT UKTHOU HMD

EXTINGUISHING MEDIA

SPECIAL FIRE FIGHTING PROCEDURES

N//\ Fl AMUARI C 1 IMIT^ |kj//y LEL UEL

N/A

None

UNUSUAL FIRE EXPLOSION HAZARDS None

N/A • NOT APPLICABLE
UN - UNKNOWN

PAGE I (CONTINUED ON REVERSE SIDE)



SECTION V - HEALTH HAZARD DATA
(X) MAJOR
EXPOSURE HAZARD:

INHALATION! SKIN CONTACT D SKIN ABSORPTION D INGESTION f |

: STEEL PRODUCTS IN THE NATURAL STATE DO NOT PRESENT AN INHALATION. INJECTION. OR CONTACT HAZARD HOWEVER.

OPERATIONS SUCH AS BURNING. WELDING. SAWING. BRAZING. OR GRINDING MAY RESULT IN THE FOLLOWING EFFECTS IF EXPOSURES

EXCEED PERMISSIBLE LIMITS' (exposures to fume and dust)
Could possibly aggravate chronic diseases or disorders of the respiratory system.
The NTP and IARC consider chromium and certain chromium compounds to be known
human "CARCINOGENS" and nickel and certain nickel compounds to be possible/
probable human carcinogens.
Maintaining iron oxide fumes and dust below its TLV should be sufficient to
control the airborne concentrations of the other constituents.

FIRST AID AND MEDICAL EMERGENCY PROCEDURES.Eye and skin contact should not pose a significant
health hazard. Inhalation: Remove from the exposed area unless proper respiratory
protection is worn. Ingestion is not considered a health hazard. Always utilize
good hygiene procedures before eating and leaving the work environment.

SECTION VI - REACTIVITY DATA
1 Al | 1 1 1 CONDITIONS TO AVOID

STABLE | UNSTABLE I

INCOMPATIBILITY tUMTrmaj re mm Ad'dS

DECOMPOSITION PRODUCTS welding anc| burning
a variety of noxious fumes and gases

HAZARDOUS
POLYMER™

ZATION

MAY OCCUR I I

WILL NOT OCCUR 1 V I

CONDITIONS TO

N/A

on this product may cause
(examples: chrome fume and
AVOID

the generation of
carbon monoxide) .

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED/PRECAUTIONS WHILE HANDLING/STORING N/A

WASTE DISPOSAL METHOD excess products can be disposed of or recycled for further
use. They can be disposed of in a permitted hazardous waste landfill or disposed
of by other methods which are in accordance with state, local, and/or federal

SECTION VIII - PERSONNEL PROTECTION INFORMATION regulations.
RESPIRATORY PROTECTION Ventilation should be sufficient to maintain exposure levels
below the applicable exposure limit. Eye and skin irritation is not anticipated
to pose a significant health hazard. When controls of exposure are not sufficient
to lower exposure to proper PEL, utilize a NIOSH-approved respirator for dust and
fumes of metals within the use limits of the respirator.
GLOVES Utilize as needed/dependent on personal job operations.
EYE PROTECTION Wear eye protection when burning, grinding or welding of this product.

WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH ON THIS SHEET ARC
BELIEVED TO BE ACCURATE AS OF THE PRESENT DATE. THE COMPANY MAKES NO
REPRESENTATION OR WARRANTY WITH RESPECT THERETO AND DISCLAIMS ALL LIABILITY
FROM RELIANCE THEREON.

PAGE Z

PREPARED BY

JZdfjrxtAA
Thomas F.
Safety Supervisor



Health Hazard Data

Low Alloy Steel Grades

Health Effects/Signs and Symptoms:

Note: Despite the fact that steel products in their natural physical form do not
pose any health hazard, it is possible that fumes generated from burning,
cutting, grinding, etc., may produce air concentrations higher than the
permissible exposure limits for humans. Particular attention should be
directed to all listed elements and the hazards they could present. The
following is a list of fumes or dusts that may be generated from our steel
products and the health hazards associated with chronic overexposure to them.

Nickel (Ni)

Nickel fumes and dusts are respiratory irritants and may cause a severe pneumonitis.
Skin contact with nickel and its compounds may cause al allergic dermatitis. The
resulting skin rash is often referred to as "nickel itch." Nickel and its compounds
may produce eye irritation, particularly on the inner surfaces of the eyelids.
Animal and/or epidemiology studies have linked nickel and certain nickel compounds to
an increased incidence of cancer of the lungs and nasal passages.

Chromium (Cr)

The toxicity and health hazards of chromium are heavily dependent upon its oxidation
state. The elemental, divalent, and trivalent forms are very low in toxicity. The
hexavalent form (examples: chromatis and chromic acid) is very toxic and can produce
both acute and chronic effects. Adverse effects on the skin may include ulcerations,
irritative dermatitis, and allergic skin reactions. Adverse affects on the
respiratory system may include bronchospasm, edema, hypersecretion, bronchitis,
irritation, allergic asthmatic reactions, and ulceration and perforation of the nasal
septum. Respiratory symptoms may include coughing and wheezing, shortness of breath,
and nasal itch. Eye irritation or inflammation can also be produced. Exposures to
some hexavalent chromium compounds have also been shown to be associated with an
increased risk of lung cancer.

Iron (Fe)

Subjecting iron and alloys containing iron to high temperature (example: welding)
will cause the formation of iron oxides. Long-term exposure to iron oxide fumes or
dusts has been associated with a benign lung condition known as siderosis which is
observable as an X-ray change. No physical impairment of lung function has been
linked to siderosis.

Manganese (Mn)

Manganese intoxication is usually due to the oxide or salts of manganese, elemental
manganese exhibits very low toxicity. The dusts and fumes can act as minor irritants
to the eyes and respiratory tract. Both acute and chronic exposures may adversely
affect the central nervous system, but symptoms are more likely to occur after at
least 1 or 2 years of prolonged or repeated exposures. Early symptoms may include
weakness, in lower extremities, sleepiness, salivation, nervousness, and apathy. In
more advanced stages, severe muscular incoordination, impaired speech, spastic
walking, mask-like facial expression and uncontrollable laughter may occur.
Manganese fumes have also been reported to result in metal fume fever, a flu-like
syndrome with symptoms such as dizziness, chills, fever, headache, and nausea. An
increased incidence of pneumonia, bronchitis, and pneumonitis has been reported in
some workers' populations exposed to manganese. Animal studies indicate that
manganese exposure may increase susceptibility to bacterial and viral infections.
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MATERIAL SAFETY DATA SHEET

. Division of Vulcan Materials Company / P.O. Box 7588 • Birmingham. AL 35253-0588

1- IDENTIFICATION
CHEMICAL NAME

Carbon Steel Scrap
CHEMICAL FORMULA

Not Applicable
MOLECULAR WEIGHT

Not Applicable
TRADE NAME

Detinned Steel Bundles
SYNONYMS

Detinned Scrap Steel, Dotinned Steel Billets
DOT IDENTIFICATION NO.

Not Classified

II - PRODUCT AND COMPONENT DATA

COMPONENT(S) CHEMICAL NAME

Iron (Fe)
Manganese (Mn)
Carbon (C)

Detinning Solution Residue

CAS REGISTRY NO.

1309-37-1
7439-96-5
1333-86-4

% (Approx)

>96
< 2
< 2

Trace

ACGIH TLV-~.VA

5.0mg/H3(f.ne)
1.0mg/M3('-:7ve)
3.5mg/f,3(c.st)
(carbon b". ;;k)

III - PHYSICAL DATA
APPEARANCE AND ODOR

Compacted blocks of scrap carbon steel
No odor

BOILING POINT

(of iron dust): 3000°C
Melting Point: 1371-1482°C

VAPOR PRESSURE

(of iron dust) = 1 ran Hg @ 1787 °C
EVAPORATION RA1 E

Not Applicable

SPECIFIC GRAVITY

7.84 @ 60CF
VAPOR DENSITY IN AIR (Air = 1)

Not Applicable
% VOLATILE, BY VOLUME

Undetermined
SOLUBILITY IN WATER

Insoluble

IV - REACTIVITY DATA

STABILITY

Stable

CONDITIONS TO AVOID

Detinned steel scrap is non-reactive; however, scrap steel should
be free of moisture before it comes into contact with molten metal,

INCOMPATIBILITY (Materials to avoid)

Acids, bases and oxidizers. Molten scrap metal can react violently with moisture causing splattering
and/or explosions.

HAZARDOUS DECOMPOSITION PRODUCTS

Detinned steel scrap does not decompose; however, oxide fumes of the components may evolve upon
melting. ______________ ________________ ____

HAZARDOUS POLYMERIZATION

Mill not occur
COV398



V - FIRE AND EXPLOSION HAZARD DATA

FLASH POINT (Melhod used)
Non-Flammable

FLAMMAfil E LIMITS
Hon-Flarranable

EXTINGUISHING AGENTS

Non-Flammable
.USUAL FIRE AND EXPLOSION HAZARDS

Avoid using water or other liquids in fighting fires around molten metal,
sand should be used to fight fires near molten metal (See Section IV).

Dry chemicals or

VI - TOXICITY AND FIRST AID

EXPOSURE LIMITS (When exposure to this product and other chemicals is concurrent, the TLV must be defined in the workplace.)

ACGIH 8 hour TWA-TLV - See Section II
ACGIH Ceiling Limit: Manganese Dusts - 5.0 mg/M3

OSHA 8 hour PEL: Iron oxide fumes -10.0 mg/M3

OSHA 8 hour PEL: Carbon black - 3.5 mg/M3

OSHA Ceiling Limit: Manganese - 5.0 mg/M3

Effects described in this section are believed not to occur if exposures are maintained at or below appropriate TLVs.
Because ol the wide variation in individual susceptibility. TLVs may not be applicaale to all persons and those with medical conditions listed below.

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE

Inhaling respirable dusts or fumes may aggravate existing respiratory system disease(s) and/or
dysfunctions. Exposure to dusts may aggravate existing skin and eye conditions.

ACUTE TOXICITY Primary route(s) of exposure: [X Inhalation n Skin Absorption Q Ingestion

In the non-molten state, acute toxicity is limited to inhalation of dusts which can cause irritation
of the nose, throat and respiratory tract. Due to the possible presence of trace amounts of detinning
solution residue (caustic) on the scrap, contact with the solid material or dusts may cause skin,
eye and mucous membrane irritation.
In melting or thermal cutting of scrap, fumes of iron and manganese can cause irritation to the
eyes, nose, throat and respiratory system. High levels of exposure may result in a metallic or
sweet taste in the mouth with dryness and coughing at the time of overexposure.
Fumes of manganese can result in a transient feeling of illness called metal fume fever. Symptoms
of metal fume fever are similar to the common cold or flu - including fever, muscle weakness and
aches, headaches, nausea, chills, dry throat and cough. Symptoms usually start several hours after
exposure and the fever may.last 6 to 24 hours.

FIRST AID

Inhalation:

Eye & Skin
Contact :

Remove to fresh air. If difficulty in breathing occurs, administer oxygen and obtain
medical attention. If breathing stops, give artificial respiration and obtain medical
attention immediately.
If metal dust or fumes come in contact with eyes, flush eyes immediately with running
water and obtain medical attention if irritation persists. If skin becomes irritated,
wash with soap and water. If irritation persists, obtain medical attention.
If molten metal comes in contact with skin or eyes, thermal burns will occur. Standard
emergency first aid for thermal burns must be applied. Obtain medical attention imme-
diately.



CHRONIC TOXICITY

There are no chronic toxicity studies available on detinned steel scrap in the solid state.
Chronic overexposure to iron oxide dusts or fumes has resulted in a benign pneutnoconiosis (lung
abnormality caused by dust or fumes) called siderosis. This condition has not been found to
cause fibrosis or decreased pulmonary function. Siderosis has not been associated with illness
or decreased life expectancy.
Chronic overexposure of manganese dust or fumes by inhalation primarily affects the central
nervous system. Manganese fume has caused a nervous system disease similar to Parkinson's after
six months to two years of overexposure. Initially, there is headache, restlessness, irrita-
bility and a tendency to either cry or laugh inappropriately. This is followed by an interme-
diate phase with visual hallucinations, double vision, impared hearing, uncontrollable impulses,
mental confusion and euphoria. In the advanced phase the individual exhibits possible anemia,
excessive salivation, disorders of the basal ganglia of Parkinson type, such as mask-like
faces, muscle weakness, muscle rigidity, tremor of the arms and head and difficulty in walking
or keeping balance. The respiratory system may also be affected by a condition known as "manganese
pneumonia which has symptoms parallel to pneumonia.
Iron, manganese and carbon are not listed as carcinogens on the NTP, IARC or OSHA lists of
carcinogens.

VII - PERSONAL PROTECTION AND CONTROLS
RESPIRATORY PROTECTION

No respirators are required when product is in a solid state and dusts are below applicable TLVs.
Use NIOSH-MSHA approved fume or dust respirators for conditions where fumes or dust exceed or are
likely to exceed applicable TLVs. Respirator use must comply with all provisions of applicable
respirator standards and regulations.

VENTILATION

Use local or general ventilation to maintain exposures below applicable exposure limits.

Avoid contact of metal with skin - wear protective gloves. For molten scrap, heat and flame
resistant gloves and clothing should be worn. In handling molten metal, the use of aluminized
jackets, aprons, chaps and sleeves are required.

EYE PROTECTION

Safety glasses with side shields should be worn as minimum protection. When excessive dusty
conditions exist wear goggles. Face shields must be worn when working with molten metal.

HYGIENE

Wash dust-exposed skin with soap and water. Do not eat, drink or smoke when working with metal.
Washing clothes after each use is recommended.

OTHER CONTROL MEASURES

Exposure monitoring should be performed regularly to determine levels of exposure and appropriate
control measures to be taken. Exposure levels In excess of applicable limits should be reduced
by all feasible engineering controls.



VIII - STORAGE AND HANDLING PRECAUTIONS

When handling detinned steel scrap, use protective equipment as recommended in Section VII.
Prior to introducing scrap steel into molten metal, insure that the scrap is free from
moisture. Moist materials introduced into molten metal can cause violent splattering and/or
explosions.

IX - SPILL LEAK AND DISPOSAL PRACTICES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

If large quantities of dust are spilled, remove by vacuuming or wet sweeping to prevent heavy
concentrations of airborne dust. Clean-up personnel should follow protective equipment
recommendations given in Section VII.

WASTE DISPOSAL METHOD

Scrap metal can be reclaimed for reuse. Follow Federal, State and local laws and regulations
regarding disposal.

X-TRANSPORTATION

DOT HAZARD CLASSIFICATION

Not Regulated

PLACARD REQUIRED

None

LABEL REQUIRED

None

For Further Information
Contact Vulcan Metals Division

Order Center
P. O. Box 7588
Birmingham, AL 35253-0588
800/633-8908
8 AM - 5 PM Central Time
Monday Through Friday

For Emergency Call CHEMTREC 800/424-9300
jATE OF PREPARATION: October 30, 1985

NOTICE: Vulcan Materials Company believes that the information contained on this Material Safety Data Sheet is accurate. The suggested procedures are based on experience
as of the dale of publication. They are nol necessarily all-inclusive nor lully adequate in every cucumstance. Also, the suggestions should nol be confused wilh nor to owed in
violation ol applicable laws, regulations, ruins or insurance roquucmenls. ucnc*

NO WARRANTY, EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE IS MADE. MSDSff 000142
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NATIONAL FORGE COMPANY - IRVINE. PENNSYLVANIA 16329

MATERIAL SAFETY DATA SHEET
SECTION I DATE H/25/85

MANUFACTURER'S NAME

National Forge Company
EMERGENCY TELEPHONE NO.

814/563-7522
ADDRESS MWBDI. rrnun. CITY. » in etna

Irvine, Warren County, PA 16329
PRODUCT NAME Tool Steel CHEMICAL FAMILY

GRADES

SECTION 11 CHEMICAL COMPONENTS

Iron (Fe)
Chromium (Cr)
Molybdenum (Mo)
Vanadium (V)
Nickel (Ni)
Manganese (Mn)
Carbon (C)
Silicon (Si)
Aluminum (Al)
Copper (Cu)
Tungsten (Tu)
Trace Elements

C A S NUMBER

7439-89-6
7740-47-3
7439-98-7
7440-62-2
7440-02-0
7439-96-5
7440-44-0
7740-21-3
7429-90-5
7440-50-8
7440-33-7

N/A

RANGE X

Balance
.01-13.00
.01-2.60
.10-1.20
.01-9.25
.20-1.40
.01-1.60
.15-2.20
.85-2.20
.01-1.0
.40-1.75
Lt. 1.0

AClilH
TLV (UNITS1

5 mg/m3

.05 mg/nr
5 mg/nr

.05 mg/m6

1.0 mg/m3

1.0 mg/nr3

N/A
10 mg/m3

5 mg/m
0.2 mg/m3

5.0 mg/nr'
N/A

OSHA PEL

10 mg/m3

0.1 mg/m3

5 mg/m3

0.1 mg/m3

1.0 mg/m3

5 mg/m3

N/A
15 mg/m3

N/A
O.'l mg/m3

N/A
N/A

SECTION III PHYSICAL DATA
BOILING POINT («F.)

VAPOR PRESSURE (MM, HO.)

VAPOR DENSITY (AIR-1)

SOLUBILITY IN WATER

APPEARANCE ft OOOR

N/A

N/A

N/A
N/A

SPECIFIC GRAVITY (HjO.I)

PERCENT VOLATILE
BY VOLUME <*>
EVAPORATION RATE
( •!)

MELTING POINT

7.6-7.8

N/A

N/A
2800° F

Metallic Gray in Color & Odorless

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT iMrnMW tma

EXTINGUISH ma MEDIA

SPECIAL FIRE FIGHTIHO PROCEDURES

M/fl FLAMMABLE 1 IUIT9 LEL UELN/A N/A
N/A

None

UNUSUAL f IRE EXPLOSION HAZARDS None

N/A • NOT APPLICABLE
UN - UNKNOWN

PAGE I (CONTINUED ON REVERSE SIDE)
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SECTION V - HEALTH HAZARD DATA
(X) MAJOR INHALATION 0 SKIN CONTACT f~] SKIN ABSORPTION f"l INGESTION

: STEEL PRODUCTS IN THE NATURAL STATE DO NOT PRESENT AN INHALATION. INJECTION. OR CONTACT HAZARD HOWFVER.

OPERATIONS SUCH AS BURNING. WELDING. SAWING. BRAZING. OR GRINDING MAY RESULT IN THE FOLLOWING EFFECTS IF EXPOSURES

EXCEED PERMISSIBLE LIMITS. (exposures to fume and dust)
Could possibly aggravate chronic diseases or disorders of the respiratory system.
The NTP and IARC consider chromium and certain chromium compounds to be known
human "CARCINOGENS" and nickel and certain nickel compounds to be possible/
probable human carcinogens.
Maintaining iron oxide fumes and dust below its TLV should be sufficient to
control the airborne concentrations of the other constituents.
Welding, burning, etc., of steel in these products may produce fumes containing
manganese, silicon, aluminum, and copper; air concentrations generated are____________________________________expected to be very low.
FIRST AID AND MEDICAL EMERGENCY PROCEDURES.Eye an(j 5^n contact should not pose a significant
health hazard. Inhalation: Remove from the exposed area unless proper respiratory
protection is worn. Ingestion is not considered a health hazard. Always utilize
good hygiene procedures before eating and leaving the work environment.

SECTION VI - REACTIVITY DATA
STABLE UNSTABLE

CONDITIONS TO AVOID
N/A

INCOMPATIBILITY «umn«j n •»•* AddS

DECOMPOSITION PRODUCTS Welding and burning
a variety of noxious fumes and gases

HAZARDOUS
POLYMER-

ZATION

MAY OCCUR j j

WILL NOT OCCURl V I

CONDITIONS TO

on this product may cause
(examples: chrome fume and
AVOID

the generation of
carbon monoxide).

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED/PRECAUTIONS WHILE HANDLING/STORING N//\

WASTE DISPOSAL METHODflj] excess products can be disposed of or recycled for further
use. They can be disposed of in a permitted hazardous waste landfill or disposed
of by other methods which are in accordance with state, local, and/or federal

SECTION VIII - PERSONNEL PROTECTION INFORMATION regulations.
RESPIRATORY PROTECTION Ventilation should be sufficient to maintain exposure levels
below the applicable exposure limit. Eye and skin irritation is not anticipated
to pose a significant health hazard. When controls of exposure are not sufficient
to lower exposure to proper PEL, utilize a NIOSH-approved respirator for dust and
fumes of metals within the use limits of the respirator.
GLOVES Utilize as needed/dependent on personal job operations.
EYE PROTECTION Wear eye protection when burning, grinding or welding of this product.

PREP*
WHILE THE INFORMATION AND RECOMMENDATIONS SET FORTH ON THIS SHEET ARC
BELIEVED TO BE ACCURATE AS OF THE PRESENT DATE. THE COMPANY MAKES NO
REPRESENTATION OR WARRANTY WITH RESPECT THERETO AND DISCLAIMS ALL LIABILITY
FROM RELIANCE THEREON. -"Thomas

fMt * Safety Supervisor



Health Hazard Data

Tool Steel

Health Effects/Signs and Symptoms:

Note: Despite the fact that steel products in their natural physical form do not
pose any health hazard, it is possible that fumes generated from burning,
cutting, grinding, etc., may produce air concentrations higher than the
permissible exposure limits for humans. Particular attention should be
directed to all listed elements and the hazards they could present. The
following is a list of fumes or dusts that may be generated from our steel
products and the health hazards associated with chronic overexposure to them.

Nickel (Ni)

Nickel fumes and dusts are respiratory irritants and may cause a severe pneumonitis.
Skin contact with nickel and its compounds may cause an allergic dermatitis. The
resulting skin rash is often referred to as "nickel itch." Nickel and its compounds
may produce eye irritation, particularly on the inner surfaces of the eyelids.
Animal and/or epidemiology studies have linked nickel and certain nickel compounds to
an increased incidence of cancer of the lungs and nasal passages.

Chromiurn (Cr)

The toxicity and health hazards of chromium are heavily dependent upon its oxidation
state. The elemental, divalent, and trivalent forms are very low in toxicity. The
hexavalent form (examples: chromatis and chromic acid) is very toxic and can produce
both acute and chronic effects. Adverse effects on the skin may include ulcerations,
irritative dermatitis, and allergic skin reactions. Adverse affects on the
respiratory system may include bronchospasm, edema, hypersecretion, bronchitis,
irritation, allergic asthmatic reactions, and ulceration and perforation of the nasal
septum. Respiratory symptoms may include coughing and wheezing, shortness of breath,
and nasal itch. Eye irritation or inflammation can also be produced. Exposures to
some hexavalent chromium compounds have also been shown to be associated with an
increased risk of lung cancer.

Iron (Fe)

Subjecting iron and alloys containing iron to high temperature (example: welding)
wil l cause the formation of iron oxides. Long-term exposure to iron oxide fumes or
dusts has been associated with a benign lung condition known as siderosis which is
observable as an X-ray change. No physical impairment of lung function has been
l inked to siderosis.

Manganese (Mn)

Manganese intoxication is usually due to the oxide or salts of manganese, elemental
manganese exhibits very low toxicity. The dusts and fumes can act as minor irritants
to the eyes and respiratory tract. Both acute and chronic exposures may adversely
affect the central nervous system, but symptoms are more likely to occur after at
least 1 or 2 years of prolonged or repeated exposures. Early symptoms may include
weakness, in lower extremities, sleepiness, salivation, nervousness, and apathy. In
more advanced stages, severe muscular incoordination, impaired speech, spastic
walking, mask-like facial expression and uncontrollable laughter may occur.
Manganese fumes have also been reported to result in metal fume fever, a flu-like
syndrome with symptoms such as dizziness, chills, fever, headache, and nausea. An
increased incidence of pneumonia, bronchitis, and pneumonitis has been reported in
some workers' populations exposed to manganese. Animal studies indicate that
manganese exposure may increase susceptibility to bacterial and viral infections.



Silicon (Si)

This is considered to be a nuisance participate by ACGIH.

Molybdenum (Mo)

Molybdenum and its compounds generally exhibit a low order of toxicity; however,
soluble compounds (such as molybdenum trioxide) are considerably more toxic.
Molybdenum trioxide may produce irritation of the eyes, nose, and throat. In
animals, soluble molybdenum compounds have also caused weight loss, diarrhea, loss of
coordination, pneumoconiosis (accumulation of particles in the lungs), breathing
difficulties, anemia, and colic. Animal data also suggests that repeated exposure
might be associated with gout. Pneumoconiosis with X-ray findings and subjective
symptoms has been observed in a small number of workers exposed to metallic
molybdenum and molybdenum trioxide; however, no physical impairment of lung function
has been linked to this condition.

Copper (Cu)

Inhalation of copper fumes may cause irritation of the eyes, nose, and throat and a
flu-like illness called metal fume fever. Signs and symptoms of metal fume fever
include fever, muscle aches, nausea, chills, dry throat, cough, and weakness. Copper
fumes may also produce a metallic or sweet taste. Repeated or prolonged exposure to
copper fumes may cause discoloration of the skin and hair.

Vanadium (V)

Vanadium compounds (especially vanadium pentoride) are irritants to the eyes,
respiratory tract, and, to a less frequent extent, the skin. Eye symptoms may
include excessive tearing and a burning sensation. Skin rashes (which may be
allergic in nature) resemble eczema and may itch intensely. Excessive inhalation
exposures even after brief periods may result in inflammation of the nasal passages,
sore throat, cough, tracheitis, bronchitis, wheezing, and chest pains. Long-term
exposure may result in more severe effects such as pulmonary edema, chronic
bronchitis, and recurring episodes of labored breathing. Workers exposed to
excessive levels of vanadium often show a greenish discoloration of the tongue.

Aluminum (Al)

Particles of aluminum deposited in the eye may cause irreversible tissue damage of
the cornea. Aluminum salts may cause dermatitis, eczema, conjunctivitis, and
irritation of the mucous membranes of the upper respiratory tract. Long-term
inhalation exposure to aluminum dusts or fumes has been associated with a fibrotic
lung condition known as Shaver's disease; however, the evidence for this is not
conclusive since affected workers were exposed to other substances (such as silica)
as well. Symptoms of this condition may include shortness of breath, cough, and
fatigue.



(conoco) MATERIAL SAFETY DATA SHEET
UGU &

I. MATERIAL IDEHTIFICATIOH

Name: UGL 80W-90 & 85W-140
Conoco Product Code: 9019/9024
Synonyms: Petroleum Lubricanting Oil
Chemical Family: Petroleum Hydrocarbon
Manufacturer: Conoco Inc.
Address: P.O. Box 1267, Ponca City, OK 7M603

CAS Registry No.: Mixture
Transportation Emergency No.:

(800) 42M-9300 (Chemtrec)
Product Information No.:

(U05) 767-6000

II. HAZARDOUS IHGREDIEHTS HAZARD DATA

Hazard Determination:
Health Effect Properties: None.

Physical Effect Properties:
Product/Mixture: None.

Not applicable.

Not applicable.

III. PHISICAL DATA

Appearance and Odor: Dark brown liquid; mild petroleum hydrocarbon odor.
Boiling Point ( D eg.F)750-1200Specific Gravity (H20=1)0.89
Vapor Pressure (mmHg) Nil % Volatile (by volume) Nil
Vapor Density (Air=1)
Solubility in Water

Not Applicable
Insoluble

Evaporation Rate ( =1) Nil

IV. REACTIVITY DATA Stable: I Una table;
Hazardous Decomposition Products: Normal combustion forms carbon dioxide;

incomplete combustion may produce carbon monoxide.

Conditions To Avoid: Strong oxidizing materials, heat, flame.

Hazardous Polymerization: Will not occur.

August 9, 1985
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GAS Registry No.: Mixture

?. FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method used): 330F (PMCC) Autoignition Temperature: 750F
Handle and store in accordance with NFPA procedure for Class III B Combustible Liquid.

Extinguishing Media: Use water spray, dry chemical, foam, or carbon dioxide.

Special Fire Fighting Procedures: Water or foam may cause frothing. Use water to
keep fire-exposed containers cool. Water spray may be used to flush spills
away from exposures.

Unusual Fire and Explosion Hazards: Products of combustion may contain carbon monoxide,
carbon dioxide, and other toxic materials. Do not enter enclosed or confined
space without proper protective equipment including respiratory protection.

national Fire Protection Agency (NFPA) CLASSIFICATIONHAZARD RATING
Health_0_ Fire_J_ Reactivity_0_ Least - 0 Slight - 1 Moderate - 2

High - 3 Extreme - 4

?I.TRANSPORTATION AND STORAGE DOT HAZARD CLASS: Hot Applicable
Precautions To Be Taken In Handling And Storing: Product is Class III B Combustible

Liquid per NFPA Code No. 30-1984. Store and handle accordingly.

Shipping Paper Description: Not D.O.T. Regulated.

Placard: Not D.O.T. Regulated.

Label: Not D.O.T. Regulated.

?II. HEALTH HAZARD INFORMATION

PEL Not Established TLV Not Established
Ceiling Value Not Established AEL Not Established

Primary Route of Exposure/Entry: Skin.

Signs and Symptoms of Exposure/Medical Conditions Aggravated By Exposure:
No adverse health effect has been identified specifically for this product.
Health effect information from animal and human studies has been included
on related materials, even though health experts may disagree as to the
significance of this data.

Mouse skin painting studies have shown that highly solvent-refined petroleum
distillates having a boiling point below 7OOF, and which are similar to
ingredients in this product, have not caused skin tumors. Studies of petroleum
workers have not shown a significant increased incidence of skin tumors.

August 9, 1985



CAS Registry No.: Mixture

?II. HÊ TH HAZARD INFORMATION (continued)

The product nay cause irritation to eyes, lungs, or skin after prolonged or
repeated exposure.

Listed as Carcinogen or Potential Carcinogen by: NTP No IARC No OSHA No

fill. QffiRCEHCI AND FIRST AID PROCEDORES

Eyes: Immediately wash with fresh water for at least 15 minutes and get medical
attention.

Skin: Wash exposed skin thoroughly with soap and water. If irritation persists,
consult a physician.

Inhalation: If overexposure occurs, remove individual to fresh air. If breathing
stops, administer artificial respiration.

Ingestion: If this material is swallowed, do not induce vomiting. If vomiting
begins, lower victim's head in an effort to prevent vomitus from entering
lungs. Immediately consult a physician. Do not attempt to give liquid to
an unconscious person.

Note to Physicians: Gastric lavage by qualified medical personnel may be considered,
depending on quantity of material ingested.

MiTi• SPILL. LEAK AND DISPOSAL PROCEDURES i;-V̂ :̂— £:;%:&;;;;•: A;;̂ !IKy:̂ •;'̂ --, v :'̂ m̂m

RCRA HAZARDOUS WASTE: Yes___ No X

In Case Of Spill Or Leak: Contain spill immediately in smallest area possible.
Recover as much of the product itself as possible by such methods as vacuuming,
followed by soaking up residual fluids by use of absorbent materials. Remove
contaminated items including solids and place in proper container for disposal.
Avoid washing, draining or directing material to storm or sanitary sewers.

Waste Disposal Method: Recycle as much of the recoverable product as possible.
Dispose of nonrecyclable material by such methods as controlled incineration,
complying with federal, state and local regulations.

August 9, 1985



(conoco) MATERIAL SAFETY DATA SHEET

I. MATERIAL IDEHTIFICATIOIT

Name: Unleaded Gasoline
Conoco Product Code: 1410/1411
Synonyms: Automotive Unleaded Gasoline
Chemical Family: Mixed Petroleum Hydrocarbons
Manufacturer: Conoco Inc.
Address: P. 0. Box 1267, Ponca City, OK 74603

CAS Reg. No.: Mixture
Transportation Emergency No.;

(800) 424-9300 (Chemtrec)
Product Information No.:

(405) 767-6000

II. HAZARDOUS INGREDIENTS HAZARD DATA

Hazard Determination:
Health Effect Properties:

Hydrocarbons (Aromatic and
paraffinic hydrocarbons)

Benzene (71-43-2)

Physical Effect Properties:
Product/Mixture:

Potential to cause kidney toxicity and tumors
of the liver, skin and kidney in laboratory
animals.

A few studies have indicated that workers exposed
many years to high concentrations of benzene
have a slightly higher incidence of leukemia.

Class I A Flammable Liquid per NFPA Code No.
30-1984.

III. PHYSICAL DATA

Appearance and Odor: Water white to straw yellow liquid; gasoline odor.
Boiling Range ( D e g . F ) 8 5 - 4 3 7 S p e c i f i c Gravity (H20=1)
Vapor Pressure (mmHg) at 68F 275-475 % Volatile (by volume)
Solubility in Water Insoluble

0.70-0.77
100

If. REACTIVITY DATA Stable: X Unstable:
Hazardous Decomposition Products: Carbon monoxide may be formed from incomplete

combustion.

Condition to Avoid: Oxidizing materials, heat, flame.

Hazardous Polymerization: Will not occur.

?. FIRE AH& EIPLOSION HAZARD DATA LFL: 1.3 UFL: 7.6
Flash Point (Method used): As low as -50F (TCC)
Handle and store in accordance with NFPA procedure for Class I A Flammable Liquid.

Extinguishing Media: Use dry chemical, foam, or carbon dioxide.

January 17, 1985/GASC0140
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?. FIRE AND EIPLOSIOH HAZARD DATA (continued)
Special Fire Fighting Procedures: Water may be ineffective to extinguish, but water

should be used to keep fire-exposed containers cool. If a leak or spill has
not ignited, use water spray to disperse the vapors and to protect personnel
attempting to stop a leak. Water spray may be used to flush spills away from
exposure.

Unusual Fire and Explosion Hazards: Highly flammable. Products of combustion may
contain carbon monoxide, carbon dioxide, and other toxic materials. Do not
enter enclosed or confined space without proper protective equipment including
respiratory protection.

National Fire Protection Agency (HFPA) HAZARD RATING————————
Least - 0 Slight - 1 Moderate - 2

HealthJ_ Fire_2_ Reactivity_0_ High - 3 Extreme - 4

VI.TRANSPORTATION AMD STORAGE DOT HAZARD CLASS: Flamable liquid
Precautions To Be Taken In Handling And Storing: Product is Class I A Flammable

Liquid per NFPA Code No. 30-1984. Store and handle accordingly.

Shipping Paper Description: Gasoline, flammable liquid, UN 1203.

Placard: Flammable.

D.O.T. Label: Flammable liquid.

OSHA Label: CAUTION: Minimize exposure. This product contains benzene and certain
other hydrocarbons which are potentially toxic or carcinogenic.

If ingested, do not induce vomiting. Call a physician immediately.
Wash thoroughly with soap and water after contact.

Flammable Liquid.

¥11. HEALTH HAZARD INFORMATICS
PEL Not Established TLV 300 ppm "Gasoline"
Ceiling Value Not Established AEL Not Established

Primary Routes of Exposure/Entry: Inhalation, skin.

January 17, 1986/GASC0140



?II. HEALTH HAZARD INFORMATION (continued)
Signs and Symptoms of Exposure/Medical Conditions Aggravated by Exposure:

Studies with rodents have shown that petroleum distillates have caused
kidney damage and kidney or liver tumors. However, the kidney effects were
not seen in similar studies involving guinea pigs, dogs, or monkeys. Several
studies evaluating petroleum workers have not shown significant increases of
kidney damage nor kidney or liver tumors.

Mouse skin painting studies have shown that unrefined petroleum distillates
having a boiling point of 120-700F, and which are similar to ingredients
in this product, caused a low incidence of skin tumors.

The product may cause irritation to eyes, lungs, or skin after prolonged or
repeated exposure. Overexposure may cause central nervous system depression.

Data from animal studies with generic unleaded gasoline, funded by the
American Petroleum Institute:

Median lethal dose, rat oral: 18.8 ml/kg
Skin toxicity, rabbits: No mortality at dose of 5 ml/kg

Slight irritation to skin.
Eye irritation, rabbits: Non-irritating
Genotoxic studies: Negative
Reproductive toxicity: No abnormalities in newborn rats.

Listed as Carcinogen or Potential Carcinogen by: NTP No IARC No OSHA No

¥111. EMERGENCY AMP FIRST AID PROCEDURES

Eyes: Immediately wash with fresh water for at least 15 minutes and get medical
attention.

Skin: Remove contaminated clothing as soon as possible. Wash exposed skin thoroughly
with soap and water. If irritation persists, consult a physician.

Launder contaminated clothing before reuse. Extremely contaminated leather
shoes should be discarded.

Inhalation: If overexposure occurs, remove individual to fresh air. If breathing
stops, administer artificial respiration.

Ingestion: If this material is swallowed, do not induce vomiting. If vomiting
begins, lower victim's head in an effort to prevent vomitus from entering
lungs. Immediately consult a physician. Do not attempt to give liquid to
an unconscious person.

Note to Physicians: Gastric lavage by qualified medical personnel may be considered,
depending on quantity of material ingested.

January 17, 1986/GASC0140



II. SPILL. LEAK AHD DISPOSAL PROCEDURES
RCRA HAZARDOUS WASTE: Yes X No___

In Case of Spill or Leak: Contain spill immediately in smallest area possible.
Recover as much of the product itself as possible by such methods as vacuuming,
followed by soaking up of residual fluids by use of absorbent materials. Remove
contaminated items including contaminated soil and place in proper containers
for disposal. Avoid washing, draining or directing material to storm or
sanitary sewers.

Waste Disposal Method: Recycle as much of the recoverable product as possible.
Dispose of nonrecyclable material as a RCRA hazardous waste by such methods
as incineration, complying with federal, state and local regulations.

I. PRECAUTIONARY MEASURES

Respiratory Protection: Use air mask or hydrocarbon absorbing respirator.

Ventilation: Use adequate ventilation to meet recommended concentrations. Avoid
sparking and explosive mixtures.

Protective Gloves: Impervious as needed to avoid skin contact.

Eye Protection: Goggles or face shield for sprays/mists or if splashing is probable.

Other Protective Equipment: Protective clothing should be worn. Soiled clothing
should be removed and laundered.

The above data is based on tests and experience which Conoco believes reliable
and are supplied for informational purposes only. CONOCO DISCLAIMS ANY LIABILITY
FOR DAMAGE OR INJURY WHICH RESULTS FROM THE USE OF THE ABOVE DATA AND NOTHING
CONTAINED THEREIN SHALL CONSTITUTE A GUARANTEE, WARRANTY (INCLUDING WARRANTY
OF MERCHANTABILITY) OR REPRESENTATION (INCLUDING FREEDOM FROM PATENT LIABILITY)
BY CONOCO WITH RESPECT TO THE DATA, THE PRODUCT DESCRIBED, OR THEIR USE FOR
ANY SPECIFIC PURPOSE, EVEN IF THAT PURPOSE IS KNOWN TO CONOCO.

January 17, 1986/GASC0140



(conoco) MATERIAL SAFETY DATA SHEET

I. MATERIAL IDEHTIFICATIOH
Name: Super Unleaded Gasoline/Premium Unleaded

Gasoline
Conoco Product Code: 1420/1200
Synonyms: Automotive Unleaded Gasoline
Chemical Family: Mixed Petroleum Hydrocarbons
Manufacturer: Conoco Inc.
Address: P. 0. Box 1267, Ponca City, OK 74603

CAS Reg. No.: Mixture
Transportation Emergency No.

(800) 424-9300 (Chemtrec)
Product Information No.:

(405) 767-6000

II. HAZARDOUS INGREDIENTS HAZARD DATA

Hazard Determination:
Health Effect Properties:

Hydrocarbons (Aromatic and
paraffinic hydrocarbons)

Benzene (71-43-2)

Physical Effect Properties:
Product/Mixture:

Potential to cause kidney toxicity and tumors
of the liver, skin, and kidney in laboratory
animals.

A few studies have indicated that workers exposed
many years to high concentrations of benzene
have a slightly higher incidence of leukemia.
Benzene can also be toxic to blood elements
and bone marrow.

Class I A Flammable Liquid per NFPA Code No.
30-1984.

III. PHYSICAL DATA

Appearance and Odor: Red liquid^ gasoline
Boiling Range (Deg.F)
Vapor Pressure (mmHg) at 68F
Solubility in Water

If. REACTIVITY DATA

85-437
275-475
Insoluble

odor.
Specific Gravity (̂ 0=1)
% Volatile (by volume)

Stable: X

70-0.77
100

Unstable:

Hazardous Decomposition Products: Carbon monoxide may be formed from
incomplete combustion.

Conditions to Avoid: Oxidizing materials, heat, flame.

Hazardous Polymerization: Will not occur.

?. FIRE AND EIPLOSIOH HAZARD DATA i 1.3 OFL: 6.0
Flash Point (Method used): As low as -50F (TCC)
Handle and store in accordance with NFPA procedure for Class I A Flammable Liquid.

Extinguishing Media: Use dry chemical, foam, or carbon dioxide.

April 25, 1986/GASC0130
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¥. FIRE AMD EXPLOSION HAZARD DATA (continued)

Special Fire Fighting Procedures: Water may be ineffective to extinguish, but water
should be used to keep fire-exposed containers cool. If a leak or spill has
not ignited, use water spray to disperse the vapors and to protect personnel
attempting to stop a leak. Water spray may be used to flush spills away from
exposure.

Unusual Fire and Explosion Hazards: Highly flammable. Products of combustion may
contain carbon monoxide, carbon dioxide and other toxic materials. Do not
enter enclosed or confined space without proper protective equipment including
respiratory protection.

national Fire Protection Agency (HFPA) CLASSIFICATIONHAZARD RATING
HealthJ_ Fire_^_ Reactivity_0_ Least - 0 Slight - 1 Moderate - 2

High - 3 Extreme - 4

71.TRANSPORTATION AMD STORAGE DOT HAZARD CLASS; Flamable liquidT"

Precautions To Be Taken In Handling And Storing: Product is Class I A Flammable
Liquid per NFPA Code No. 30-1984. Store and handle accordingly.

Shipping Paper Description: Gasoline, flammable liquid, UN 1203.

Placard: Flammable.

D.O.T. Label: Flammable liquid.

OSHA Label: CAUTION: Minimize exposure. This product contains benzene and certain
other hydrocarbons which are potentially toxic or carcinogenic.

If ingested, do not induce vomiting. Call a physician immediately.
Wash thoroughly with soap and water after contact.

Flammable Liquid.

¥11. HEALTH HAZARD INFORMATION

PEL Not Established TLV 300 ppm
Ceiling Value Not Established AEL Not Established

Primary Routes of Exposure/Entry: Inhalation, skin.

Signs and Symptoms of Exposure/Medical Conditions Aggravated by Exposure:
Studies with rodents have shown that petroleum distillates have caused
kidney damage and kidney or liver tumors. However, the kidney effects were
not seen in similar studies involving guinea pigs, dogs, or monkeys. Several
studies evaluating petroleum workers have not shown significant increases of
kidney damage nor kidney or liver tumors.

April 25, 1986/GASC0130



¥11. HEALTH HAZARD INFORMATION (continued)
Mouse skin painting studies have shown that unrefined petroleum distillates
having a boiling point of 120-700F, and which are similar to ingredients
in this product, caused a low incidence of skin tumors. The relative signifi-
cance of this to human health is uncertain since the petroleum distillates were
not washed from the treatment site and the resulting skin irritation may play a
role in the tumorigenic response.

The product may cause irritation to eyes, lungs, or skin after prolonged or
repeated exposure. Overexposure may cause central nervous system depression.

Data from animal studies with a generic unleaded gasoline, funded by
the American Petroleum Institute:

Median lethal dose, rat oral: 18.8 ml/kg
Skin toxicity, rabbits: No mortality at dose of 5 ml/kg

Slight irritation to skin.
Eye irritation, rabbits: Non-irritating
Genotoxic studies: Negative
Reproductive toxicity: No abnormalities in newborn rats.

Listed as Carcinogen or Potential Carcinogen by: NTP No IARC No OSHA No

¥111. EMEBCEHCY AMD FIRST AID PROCEDURES

Eyes: Immediately wash with fresh water for at least 15 minutes and get medical
attention.

Skin: Remove contaminated clothing as soon as possible. Wash exposed skin thoroughly
with soap and water. If irritation persists, consult a physician.

Launder contaminated clothing before reuse. Extremely contaminated leather
shoes should be. discarded.

Inhalation: If overexposure occurs, remove individual to fresh air. If breathing
stops, administer artificial respiration.

Ingestion: If this material is swallowed, do not induce vomiting. If vomiting
begins, lower victim's head in an effort to prevent vomitus from entering
lungs. Immediately consult a physician. Do not attempt to give liquid to
an unconscious person.

Note to Physicians: Gastric lavage by qualified medical personnel may be considered,
depending on quantity of material ingested.

April 25, 1986/GASC0130



II. SPILL, LEAK AND DISPOSAL PROCEDURES
RCRA HAZARDOUS WASTE: Yes X No___

In Case of Spill or Leak: Contain spill immediately in smallest area possible.
Recover as much of the product itself as possible by such methods as vacuuming,
followed by soaking up of residual fluids by use of absorbent materials. Remove
contaminated items including contaminated soil and place in proper containers
for disposal. Avoid washing, draining or directing material to storm or
sanitary sewers.

Waste Disposal Method: Recycle as much of the recoverable product as possible.
Dispose of nonrecyclable material as a RCRA hazardous waste by such methods
as incineration, complying with federal, state and local regulations.

I. PRECAUTIONARY MEASURES

Respiratory Protection: Use air mask or hydrocarbon absorbing respirator.

Ventilation: Use adequate ventilation to meet recommended concentrations.
Avoid sparking hazards and explosive mixtures.

Protective Gloves: Impervious as needed to avoid skin contact.

Eye Protection: Goggles or face shield for sprays/mists or if splashing is
probable.

Other Protective Equipment: Protective clothing should be worn. Soiled
clothing should be removed and laundered.

The above data is based on tests and experience which Conoco believes reliable and are
supplied for informational purposes only. CONOCO DISCLAIMS ANT LIABILITY FOR DAMAGE OR
INJURY WHICH RESULTS FROM THE USE OF THE ABOVE DATA AND NOTHING CONTAINED THEREIN SHALL
CONSTITUTE A GUARANTEE, WARRANTY (INCLUDING WARRANTY OF MERCHANTABILITY) OR REPRESENTA-
TION (INCLUDING FREEDOM FROM PATENT LIABILITY) BY CONOCO WITH RESPECT TO THE DATA, THE
PRODUCT DESCRIBED, OR THEIR USE FOR ANY SPECIFIC PURPOSE, EVEN IF THAT PURPOSE IS KNOWN
TO CONOCO.

April 25, 1986/GASC0130



MOGUL Executive Off ices
Ctiagrin Fans, Ohio 44022
(216) 247-bOOO

IN FIRE CONDITIONS:
NATIONAL FIRE PROTECTION ASSOCU

(NFPA)

f For sales offices or product literature. Oil Toll Free: 800-321-1004
FOR MEDICAL EMERGENCY, CALL COLLECT (216) 835-7233

MATERIAL SAFETY DATA SHEET

HAZARD RATING Fire
4 * EXTREME
3 = HIGH
2 = MODERATE Tox|CI,
1 = SLIGHT —————
0 = INSIGNIFICANT
* » CHRONIC

HEALTH HAZARD - SEE SECTION V

i.0r *^ V

Page 1 of 4 pages

SECTION I: PRODUCT IDENTIFICATION 016

TRADE NAME:
CHEMICAL NAME: ( Polyphosphate - Dichroiiiate_Soluti!
CHEMICAL FAMILY: Industrial Water lreatme"nT
===========================================================================================

SECTION II: HAZARDOUS INGREDIENTS

Material

Sodium dichromate dihydrate

CAS #

10588-01-9 20-30 0.05 mg/m3 0.1 mg/m3

SECTION III: PHYSICAL DATA

Boiling Point (F): Like water

Vapor Pressure (mm Hg): Like water

Vapor Density (air = 1): Like water

Solubility in Water: Complete

Density:

Appearance and Odor:

Not applicable (N/A)

Orange liquid, mild odor

Specific Gravity: 1.24

Percent Volatile by Volume(%):Approx.70

Evap. Rate ( water =1): Like water

pH: 5.2

pH (1% soln):

1===============: r=======

SECTION IV: FIRE PROTECTION INFORMATION

Flash Point (method used):
FLammable Limits:
Extinguishing Media:

Special Fire-Fighting Procedures:

Unusual Fire and Explosion Hazards:

NA
NA
Water, C02, dry chemical, foam

Keep drums, exposed to fire, cool with water.

Contains dichromate, an oxidizer. In fire, if
water is driven off, product may ignite or
explode in presence of combustible materials.

National Fire Protection Association (NFPA) Rating (in fire conditions):
Toxicity: 1 Fire: 0 Reactivity: 1 Special: OXY

8/85



MATERIAL SAFETY DATA SHEET (Page 2 of 4 )

SECTION V: HEALTH HAZARD INFORMATION

Acute effects of exposure:

TOXIC ACIDIC MATERIAL!

Causes eye damage or irritation. Chromate can be absorbed through skin; massive
overexposure to skin may result in kidney failure and death.

Inhalation of mists may cause severe irritation of the respiratory tract and nasal septum
and possible perforation. Ingestion can cause severe tissue destruction; kidney failure
and death.

Chronic effects of exposure:

Prolonged or repeated eye contact may cause conjunctivitis. Prolonged or repeated skin
contact, especially with broken skin, may cause "chrome sores". Ulceration and
perforation of the nasal septum may result from prolonged or repeated inhalation of sodium
bichromatic mists and dusts.

Emergency and First Aid Procedures:

Skin: Flush with water, then wash thoroughly with soap and water.

Eyes: Flush with water for 15 minutes and get medical attention if an irritation
persists.

Ingestion: Drink plenty of water, and call collect (216) 835-7233 or consult physician
immediately. Avoid alcoholic beverages.

FOR 24 HOUR EMERGENCY MEDICAL INFORMATION CALL COLLECT (216) 835-7233 (TEL-SAFE).

==========================================================================================

WS-123
8/85



MATERIAL SAFETY DATA SHEET (Page 3 of 4 )

SECTION VI: REACTIVITY DATA

Stable: Yes Hazardous Polymerization; No

Conditions to Avoid:

None known

Materials to Avoid;

Organic, combustible or oxidizable materials; strong acids.

Hazardous Decomposition Products:

Nitrogen oxides, carbon monoxide, carbon dioxide and/or hydrogen cyanide possible upon
thermal decomposition.

SECTION VII: SPILL OR LEAK PROCEDURES AND WASTE DISPOSAL

Spill or Leak Procedures:

Contain spill if without risk. Use inert absorbent material such as sand or clay to soak up
and place in empty drums. Do not use sawdust or other combustible absorbent. To
neutralize hexavalent chrome: reduce with sodium bisulfite, sodium sulfite, ferrous
sulfite or ferrous chloride and then neutralize with sodium bicarbonate to pH 7.5 to make
chromic oxide (trivalent). Never flush to sewer. Major spills should be reported accord-
ing to EPA regulations.

Waste Disposal:

Qualifies as a RCRA hazardous waste due to pH and presence of chromium in excess of 5 mg/1.
Dispose at authorized waste disposal facility in accordance with local, state and federal
requirements.

==========================================================================================

WS-123
8/85



MATERIAL SAFETY DATA SHEET (Page 4 of 4 )

SECTION VIII: OCCUPATIONAL PROTECTIVE EQUIPMENT

Eye: Face shield, chemical goggles or chemical safety glasses with side shields
should be worn.

Respiratory: Wear a NIOSH/MSHA-approved respirator for dusts, mists and vapors if
exceed permissible exposure limits.

Ventilation: Good industrial hygiene practice dictates that the work area be isolated
and provided with adequate local exhaust ventilation or other controls
to maintain the air concentration of sodium dichromate below 0.5/mg/10m3
(8 hr. TWA) as required by OSHA. The number of persons exposed should be
minimized. A NIOSH/MSHA-approved respirator for dusts and mists must be
used, if the air concentration exceeds the PEL, until the exposures are
controlled.

Skin: Industrial grade protective rubber or plastic gloves should be worn.

Other: Rubber boots and aprons and daily change of work clothes are recommended.
Launder contaminated clothing before wearing.

SECTION IX: PRECAUTIONARY MEASURES

Avoid skin and eye contact. Do not take internally. Keep container closed when not
in use. Wash thoroughly after handling. Do not return spilled material to original
container; remove and dispose. Do not inhale mists or vapors.
Wash after handling, and before eating, drinking and smoking. Refer to "Mogul Material
Safety Data sheet Glossary of Terms" for additional information.

SECTION X: SHIPPING INFORMATION

DOT Label(s): NA
DOT Proper Shipping Name: NA
HOT Hazard Class/I.D. No: NA
U.S. Surface Freight Classification: Compounds, Industrial Water Treating, Liquid
Hazard Substance(s)/Reportable Quantities: Sodium dichromate/1,000 Ibs.

SECTION XI: ADDITIONAL INFORMATION

FOA: None
USDA: None
ERA: Ingredients reported to TSCA Inventory.
Aquatic Toxicity: Not tested

Date: 8/85 Supersedes 1 / 8 4

For additional non-emergency Information: US-123

Director of Safety
Mogul Division
Chagrin Falls, OH 44022
(216) 247-5000



MOGUL
DIVISION OF THE OEXTEK COKTORATION

Executive Off ices
Chagrin Falls, Ohio 44022
(216) 247-bOOO

IN RRE CONDITIONS:
NATIONAL FIRE PROTECTION AS8OCIA

(NFPA)

^ For sates offices or product literature. Call Toll Fra«: 800-321-1004
/ FOR MEDICAL EMERGENCY, CALL COLLECT (216) 835-7233

MATERIAL SAFETY DATA SHEET

HAZARD RATING
4 = EXTREME
3 = HIGH
2 = MODERATE
1 = SLIGHT
0 = INSIGNIFICANT
« = CHRONIC

HEALTH HAZARD-SEE SECTION V

Page 1 of 4 pages
==========================================================================================3

SECTION I: PRODUCT IDENTIFICATION 027

TRADE NAME:
CHEMICAL NAME:
CHEMICAL FAMILY:

<• fymei^/P^o^rjhojate/Chromate Sojution ^__^i
-fnthTsTrial Ualfer Treatment! "Corrosion InhTHTtor

===========================================================================================

SECTION II: HAZARDOUS INGREDIENTS

Material

Sodium dichromate dihydrate

Tolyltriazole (oral LD5Q rat - 675 mg/kg)

CAS I % TLV
——— ~ (aTTr)

10588-01-9 1-2 0.05 mg/m3

29385-43-1 1-2 Not Estab.

1310-58-3 5-10 2 mg/m3C

Other

Potassium hydroxide
==========================================================================================:=

ACTION III: PHYSICAL DATA

Boiling Point (F): Like water

Vapor Pressure (mm Hg): Like water

Vapor Density (air = 1): Like water

Solubility in Water: Complete

Density: Not applicable (NA)

Specific Gravity: 1.104

Percent Volatile by Volume (%): 75

Evap. Rate ( water =1): Like water

pH: 12-12.5

pH (1% soln):

Appearance and Odor: Brown liquid
==================="•=======================================3=====================3=========

SECTION IV: FIRE PROTECTION INFORMATION

Flash Point (method used):
FLammable Limits:
Extinguishing Media:

Special Fire-Fighting Procedures:

Unusual Fire and Explosion Hazards:

NA
NA
Water, C02, dry chemical, foam

Keep drums, exposed to fire, cool with water.

Contains dichromate, an oxidizer. In fire, if
water is driven off, product may ignite or
explode in presence of combustible materials.

National Fire Protection Association (NFPA) Rating (in fire conditions):
Toxicity: 1 Fire: 0 Reactivity: 1 Special: OXY

8/85
C01403



MATERIAL SAFETY DATA SHEET (Page 2 of 4 )

SECTION V: HEALTH HAZARD INFORMATION

Acute effects of exposure:

TOXIC ALKALINE MATERIAL!

Causes eye damage or irritation. Chromate can be absorbed through skin; massive
overexposure to skin may result in kidney failure and death.

Inhalation of mists may cause severe irritation of the respiratory tract and nasal septum
and possible perforation. Ingestion can cause severe tissue destruction; kidney failure
and death.

Chronic effects of exposure:

Prolonged or repeated eye contact may cause conjunctivitis. Prolonged or repeated skin
contact, especially with broken skin, may cause "chrome sores". Ulceration and
perforation of the nasal septum may result from prolonged or repeated inhalation of sodium
bichromatic mists and dusts.

Emergency and First Aid Procedures:

Skin: Flush with water, then wash thoroughly with soap and water.

Eyes: Flush with water for 15 minutes and get medical attention if an irritation
persists.

Ingestion: Drink plenty of water, and call collect (216) 835-7233 or consult physician
immediately. Avoid alcoholic beverages.

FOR 24 HOUR EMERGENCY MEDICAL INFORMATION CALL COLLECT (216) 835-7233 (TEL-SAFE).

WS-164
8/85



MATERIAL SAFETY DATA SHEET (Page 3 of 4 )

SECTION VI: REACTIVITY DATA

Stable: Yes Hazardous Polymerization: No

Conditions to Avoid:

None known

Materials to Avoid:

Organic, combustible or oxidizable materials; strong acids.

Hazardous Decomposition Products:

Nitrogen oxides, carbon monoxide, carbon dioxide and/or hydrogen cyanide possible upon
thermal decomposition.
==========================================================================================

SECTION VII: SPILL OR LEAK PROCEDURES

Spill or Leak Procedures:

Contain spill if without risk.

Waste Disposal:

Qualifies as a RCRA hazardous waste due to pH and presence of chromium in excess of 5 mg/
Dispose at authorized waste disposal facility in accordance with local, state and federal
requirements.

WS-164
8/85



MATERIAL SAFETY DATA SHEET (Page 4 of 4 )

SECTION VIII: OCCUPATIONAL PROTECTIVE EQUIPMENT

Eye: Chemical safety glasses or goggles.

Respiratory: Usually not required.

Skin: Rubber gloves.

Local Exhaust: Recommended.

Other: Rubber apron if splashing is likely.

SECTION IX: PRECAUTIONARY MEASURES

Avoid skin and eye contact. Do not take internally. Keep container closed when not
in use. Wash thoroughly after handling, no not return spilled material to original
container; remove and dispose. Do not inhale vapors or mists.

Wash after handling, and before eating, drinking and smoking. Refer to "Mogul Material
Safety and Data Sheet Glossry of Terms" for additional information.

SECTION X: SHIPPING INFORMATION

DOT Label(s): NA
DOT Proper Shipping Name: NA
DOT Hazard Class/I.D. No: NA
U.S. Surface Freight Classification: Compounds, Industrial Water Treating, Liquid
Hazard Substance(s)/Reportable Quantities: Sodium dichromate/1,000 Ibs.

SECTION XI: ADDITIONAL INFORMATION

FDS: None
USDA: Authorized for use in cooling water that does not contact food.
EPA: Ingredients reported to TSCA Inventory.
Aquatiac Toxicity: 96 hr LC^n - Bluegill - 1,400 ppm

Date: 9/85 Supersedes 1 / 84

WS-164
Director of Safety
Mogul Division
Chagrin Falls, OH 44022
(216) 247-5000
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Aim H I « i » r i > s - A t . n l :)u. \<Ml U.S. DEPARTMENT OF LABOR
Form Nn. OSHA-20

Juiu- 1971

Occupational Safety & Health Adm.

MATERIAL SAFETY DATA SHEET
SECTION 1

M A N U F A C T U R E R ' S NAME
Industrial Polychemical Service

ADDRESS (Number, Street, (.iti. Stale, and ZIP Cad'- >
P. 0. Box 471, Gardena, CAlif. 90247

C H E M I C A L N A M E A N D SYNONYMS
Solvent Cements for Polyvinylchloride

C H E M I C A L FAMILY Ether & Ketone FORMULA
NA - Mixture of PVC resin & Organic

EMERGENCY IELEP>lpNE NQt21 j-jzl-ojl:)

TRADE N A M E AND SYNONYMS
Weld-On 715 (White & Gray)

NA

SECTION II HAZARDOUS INGREDIENTS 1
; ¥t.

PAINTS, PRESERVATIVES. & SOLVENTS %

MOMENTS cmSnHitcV1'1^ and 3
CATAI.VST \None

. VEHICLE I
•?. PVC RESIN Min.10

S°IVFNTS SEE BELOW
ADDITIVES \

None
, OTHERS

HAZARDOUS MIXTURES OF

TLV
(Units)

,

Zoo

ALLOYS AND METALLIC COATINGS

BASE M E T A L

ALLOYS

METALLIC COATINGS

FILLER METAL
PLUS COATING OR CORE FLUX

OTHERS

OTHER LIQUIDS. SOLIDS. OR CASES
.. - 1L.V '

1 THF )Major component 200 PPM Calculated for mixture

Cyclohexanone) Minor "

MEK Werv Minor

50 " 200 PPM

200

ft

%

TLV H
(Unit*) H

tI
TLV g

(Unilf) £

I
f
1

;.̂ £ v; SECTION 111 PHYSICAL DATA ,
BOILING POINT ff.\ Lowest boiling

component (THn
VAPOR PRESSURE (mm HB.](" ) @ 25 C

VAPOR DENSITY (A IB"1 |

soiuniLnY IN WATER (Solvent Portion-
PVC Resin - I

151°F
190

2.49
«><»

recinitat

SPECIFIC GRAVITY (H2o=n Typical

PERCENT VOLATILE
BY VOLUME (%l APPROX.

EVAPORATION RATE

(_BUAC -1)

2S

0.945

90%

S.O to 8

APPEARANCE A N D ODOR , . , . i . j j - o i i jOpaque white or gray, medium syrupy liquid, Ethereal odor.

SECTION IV FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method uscdl ,.

(T.O.C) 8°F
E X T I N G U I S H I N G M E D I A

nry chemical carbondioxide,
S P E C I A L F I R E F I G H T I N G P R O C E D U R E S

Close or confined quarters

FLAMMAIil .E LIMITS Lei
——— 9~-f\ —— IL. . V

Uol—— 11.8

foam - Ansul "Purple K" - National Aer-o-Foam
require self contained breathing apparatus. Positive

pressure hose masks or airline masks.
U N U S U A L F I R E A N D EXPLOSION HAZARDS

and heavy vapor.
Fire hazard because of low flash nn-int-. MoVi volafilit

C01404



fJSH ' i SECTION V HEALTH HAZARD DATA

H
$

rtF;

[ T M I U S H D i n 1 I M I T V A L U E ~~~ PPM

F F E C T S OF O V E R E X P O S U R E Severe overexposure may result in nausea,
can cause narcosis, irritaion of eyes and nasal passages.
solvents on tissue

• ' '••*•'.

dizziness, headache^
Normal deratting effect

E M E R G E N C Y A N D FIRST A I D P R O C E D U R E S
Vapors : Remove to f reshair

Liquid; Remove contaminated clothing & wash skin w'th "a r - A T - Finch 0170G Ml t-Vl

plenty of water for 15 minutes - call physician - if swallowed, induce vomiting -

a
if
Hi
'call

SECTION VI REACTIVITY DATA .
S T A D I I ITY u

i

NSTABLE C°N

TABLE X

j I N C O M P A T A B I L I T Y (Materials to avoid)\ Caustics,

D I T I O N S ro A V O I D Keep away from heat, sparks and

ammonia, inorganic acids
i HAZARDOUS DECOMPOSITION PRODUCTS Chlorine gas and hydrochloric acid from polyvinylchloride

g carbon monoxide, CO-?
i
\ HAZARDOUS
i P O L Y M E R I Z A T I O N

MAY OCCUR

W I L L NOT OCCUR

i

C O N D I T I O N S TO AVOID
Keep awav from heat, sparks and flame

X

ad. . . .

physician.

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Eliminate nil ignition sources - avoid
breathing of vapors. Keep liquid out of eyes. Flush with large volume of water.

WASTE DISPOSAL METHOD Incinerate - Excessive quantities should not be permitted to

drains where there is danger of vapor becoming ignited.

SECTION VIM SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Sptafy ftp; ) ,None required wi thnarmal ventilation. Use respirorganic vapors for confined areas, e.g. Mine Safety Appliance - respirator.
V E N T I L A T I O N

LOCAL EXHAUST

Prpfr-rable) Provide normal ventilation
M E C H A N I C A L (f-fnrrnll

T.ow noint — 6 air Himicos nnr hom;
PROTECTIVE GLOVES
Rubber or PVA gloves are suitable.
OTHER PROTECTIVE E Q U I P M E N T

Impervious apron.

SPECIAL _

ator foCat. No.

O T H E R

E Y E PROTECTION
Chemical safety goggles.

35556.

SECTION IX SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING
Keep away from heat, sparks and open flame. Avoid prolonged breathing of vapor.

Store between 40 and 110°F.
OTHER PRECAUTIONS
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Occupational Safety & Health Adm.

MATERIAL SAFETY DATA SHEET

Form No. OS1IA-20
June_L971

116

SECTION 1
M A N U F A C T U R E R ' S NAME

INDUSTRIAL POLY CHF.MT CAT. SERVTCK
A D D R E S S /Number, Street. City. State, and /.IP Cndel
P. 0. BOX 471, Gardena, California

EMERGENCY TELEPHONE NO.

213-321-6515
90247

C H E M I C A L NAME AND SYNONYMS
SOLVENT CEMENTS FOR POLYVINYLCHLORIDE

C H E M I C A L F A M I L Y LETHER.,. & KETC
NA - MIXTURE OF PVC RESIN & ORGANIC —

NEjlRMUl A

T R A D E NAME AND SYNONYMS
WELD-ON 710 PLASTIC PIPE CEMENT

NA

--

SOLVENTS

SECTION II HAZARDOUS INGREDIENTS
WX • T i v

PAINTS, PRESERVATIVES, & SOLVENTS ; % ,, \(Units)

PIGMENTS N()NE

• C A T A I V S T NONE
; VEHICIE pvC RESIN MIN.10 ! -

SOLVENTS SEE BELOW

ADDIT IVES 1
|

OTHERS

ALLOYS AND METALLIC COATINGS

BASE M E T A L

ALIOYS

METALLIC COATINGS

F I L L E R METAL
PLUS COATING OR CORE FLUX

OTHERS

HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS, OR GASES
TLV

'„ THF) MAJOR COMPONENT 200 PPM. CALCULATED FOR MIXTURE 200 PPM
j MEK) 200 PPM
\ —————————————— (VERY ————————— —^—————— • . . . — . . _
! CYCLOHEXANONE MINOR) 50 PPM

t''t

%

%

TLV
(Unit.)

TLV
(Units)

: •; ; SECTION III PHYSICAL DATA
BOIUNI-. POINT CF.I LOWEST BOILING
COMPONENT (THF*)

VAPOR PRESSURE )mm Hq.̂  @ ^^

VAPOR DENSITY ( A I R - 1 1

SOLUBILITY IN WAT™ (SOLVENT PORTION)-!
PVC RESIN ————— Pr(

151°F

190

2.49
*v>

cipitates

SPECIFIC GRAVITY (H2O~1)

PERCENT VOLATILE .,,T,-r,̂ -0-
RY VOI UME l°"l APPROX.

EVAPORATION RATE
iBUAC— =11

0.906±0.0

90%

5.5 to 8

APPEARANCE AND ODOR CLEAR f THIN SYRUPY LIQUID, ETHERAL ODOR.

33

SECTION IV FIRE AND EXPLOSION HAZARD DATA
F L A S H P O I N T (Method usndl

(T .O.C. ) 15°F
F L A M M A B L E 1 I M I T S

'

el Uel
..8 11.8

E X T I N G U I S H I N G M E D I A
DRY CHEMICAL. CARBONDIOXIDE, FOAM - ANSUL "PURPLE K" - NATIONAL AER-0-FOAM.

S P E C I A L F I R E F I G H T I N G P R O C E D U R E S
CLOSE OR CONFINED QUARTERS REQUIRE SELF CONTAINED BREATHING APPARATUS. POSITIVE

PRESSURE HOSE MASKS OR AIRLINE MASKS.
U N U S U A L F I R E A N D E X P t O S I O N H A 7 A R O S

FTKF, H A Z A R D RFfAl
AND HEAVY VAPOR.

SF, OF LOW FLASH POINTS I-irrn VfiT ATTT TTY



SECTION V HEALTH HAZARD DATA
THRESHOlD I IMIT VALUE „«,.

FECTS OF OVEREXPOSURE SEVERE OVEREXPOSURE MAY RESULT IN NAUSEA, DIZZINESS, HEADACHE,

I CAN CAUSE NARCOSIS, IRRITATION OF EYES AND NASAL PASSAGES. NORMAL DEFATTING EFFECT
SOLVENTS ON TISS

»F
&.

I
:AN.

EMERGENCY AND FIRST AID PROCEDURES
VAPORS: REMOVE TO FRESH AIR.

LIQUID: REMOVE CONTAMINATED CLOTHING & WASH SKIN WITH WATER. FLUSH EYES WITH PLENT

OF WATER FOR 15 MINUTES - CALL PHYSICIAN, IF SWALLOWED, INDUCE VOMITING-CALL PHYSIC

S T A B I L I T Y u

1 S

NSTABLE

TABLE

SECTION VI REACTIVITY DATA
C O N

X
j ,NCOMPATAB,UTV,M0 ,e r t«,,«o f l^S T i c S j ^^

i H A Z A R D O U S DECOMPOSITION PRODUCTS
\ CARBON MONOXIDE, CO-,
I
i HAZARDOUS
\ POLYMERIZATION

I

MAY OCCUR

CHLORINE

WILL NOT OCCUR

D I T I O N S TO A V O I D KEEP, AWAY FROM HEAT, SPARKS AND

A, INORGANIC ACIDS
GAS AND HYDROCHLORIC ACID FROM POLYVINYLCHLORI

CONDITIONS TO AVOID KEEP AWAY FROM HEAT, SPAR]

X

)E

•'"'!

SECTION VII SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

ELIMINATE ALL IGNITION SOURCES - AVOID
REATHING OF VAPORS. KEEP LIQUID OUT OF EYES. FLUSH WITH LARGE VOLUME OF WATER.

WASTE DISPOSAL METHOD INCINERATE - EXCESSIVE QUANTITIES SHOULD NOT BE PERMITTED TO

ENTER DRAINS WHERE THERE IS DANGER OF VAPOR BECOMING IGNITED.

SECTION VIII SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Specify type) NONE REQUIRED WITH NORMAL VENTILATION. USE RESPIRATOR FOR

0pr,ANTC VAPORS FOR CONFINED AREAS, e.e. MINE SAFETY APPLIANCE -RESPIRATOR-CAT. NO . 855
VENTILATION

LOCAL EXHAUST
("PREFERABLE") PROVIDE NORMAL VENTILATIOfi

M E C H A N I C A L (Central)
T.OW POINT - ft ATR CHANCES PER HOUR.

R»RVEORLOPVVA GLOVES ARE SUITABLE
EYE PROTECTION

\jt~l L

SPECIAL

O T H F R —

TUTT f* A T C A T?f HTV /""A/^/^T T7CMICAL bArETY GuliOLbb
OTHER PROTECTIVE E Q U I P M E N T

IMPERVIOUS APRON

>6

SECTION IX SPECIAL PRECAUTIONS
P R E C A U T I O N S TO BE T A K E N IN H A N D L I N G AND STORING

KEEP AWAY FROM HEAT. SPARKS AND OPEN FLAME. AVOID PROLONGED BREATHING OF VAPOR.
AVOID SKIN CONTACT - STORE BETWEEN 40 & 110°F.

OTHER PRECAUTIONS



NATIONAL FIREPROTECTIQN'ASSOCIATION \
(NFPA) \

Chagrin Kails. Ohio 44022

(216) 247-5000

MATERIAL SAFETY DATA SHEET

HAZARD RATING Fire
4 « EXTREME
3 - HIGH
2 = MODERATE
1 i SLIGHT
0 = INSIGNIFICANT
• « CHRONIC

HEALTH HAZARD-SEE SECTION V

Reactivity

SECTION I 027
CHEMICAL NAMF. AND SYNONYMS .

Polymer/Phosphonate/Chromate Solution
CHEMICAL FAMILY . .

Industrial Water Treatment: Corrosion Inn

TRA AME AND SYNONYMS

FOR
bi t

:OHMULAtor Proprietary Mixture

SECTION II - HAZARDOUS INGREDIENTS
MATERIAL CAS TLV (units)

Sodium dichromate dihydrate

Tolyltriazole Coral LD50 rat - 675 mg/kg)

Sodium hydroxide

10588-01-9

29385-^3-1
1310-73-2

1.2

1.5
8.1

0.05 mg/m
(as Cr)

Not Estab

SECTION III -- PHYSICAL DATA
BOILING POINT (°F) 1 ike wate -SPECIFIC GRAVITY (HZO=D 1.10**
VAPOR PRESSURE (mm Hg.) 1 ike wate PERCENT, VOLATILE

•BY VOLUME (%) approx. 75
VAPOR DENSITY (AIR = 1) 1 ike wate

EVAPORATION RATE
.= 1) 1 ike wate

SOLUBILITY IN WATER complete pH 12.0-12.5
APPEARANCE AND ODOR Brown liquid

SECTION IV - FIRE AND EXPLOSION HAZARD DATA
FLASH POINT (Method Used) Not Applicable (NA) FLAM LIMITS LOl Uel

EXTINGUISHING MEDIA Water, C02, dry chemical, foam
SPECIAL FIRE FIGHTING PROCEDURES

Keep drums, exposed to fire, cool with water.

UNUSUAL FIRE AND EXPLOSION HAZARDS
Contains dichromate, an oxidizer. In fire, if water is driven off, product may
ignite or explode in presence of combustible materials.

SECTION V - HEALTH HAZARD DATA
THRESHOLD LIMIT VALUE es tab , J 5 hed for mixture

EFFECTS O l - OVEREXPOSURE . . . . , ^Alkaline material: W i l l burn or damage eyes, skin and mucous membranes. Contains
dichromate, an irritant of the eyes, nasal septum and respiratory tract. Repeated
or prolonged exposure to dichromate may cause ulceration and perforation of the
nasal septum. Contact with broken skin may cause firmly margined "chrome sores."
Dichromate can be absorbed by the skin. Massive overexposure by ingestion or
skin absorption could cause electrolyte imbalance, kidney failure and death.

EMERGENCY AND FIRST AID PROCKDU3ES
SKIN: Flush with water, then wash thoroughly with soap and water. EYES: Flush
with water for 15 minutes and get medicial attention if an irritation persists.
INGESTION: Drink plenty of water, and call collect (M2) 681-6669 or consult
physician immediately. Avoid alcoholic beverages.

C01333

FOR MEDICAL EMERGENCY CALL COLLECT (412) 681-6669

(continued on icvcnu s do) OSHA: RCV.



SECTION VI - REACTIVITY DATA
STAOILITY UNSTABLE

STABLE

CONOI1 IONS TO AVOID

INCOMPATIBILITY (Materials to avoid)

Organic, combustible or oxidizable materials; strong acids,

HAZARDOUS DECOMPOSITION PRODUCTS

Nitrogen oxides, carbon monoxide, carbon dioxide and/or hydrogen cyanide
possible upon thermal decomposition.

HAZARDOUS
POLYMERIZATION

MAY OCCUR

WILL NOT OCCUR

CONDITIONS TO AVOID

SECTION VII - SPILL OR LEAK PROCEDURES
STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED

Contain spill if without risk. Use inert absorbent material such as sand or
clay to soak up and place in empty drums. Do not use sawdust or other combustible
absorbent. Wash area with soap and water.

WASTE DISPOSAL METHOD
Qualifies as a RCRA hazardous waste due to pH and presence of chromate In
excess of 5 mg/1. Dispose at authorized waste dfsposal facility in accordance
with local, state and federal requirements.

SECTION VIII - SPECIAL PROTECTION INFORMATION
RESPIRATORY PROTECTION (Soecify type)

Usually not required

VENTILATION LOCAL EXHAUST Recommended
MECHANICAL (General)

SPECIAL.

OTHER

PROTECT IVE GLOVES
Rubbc)er

EYEPRQTECJIONChemical safety glasses or goggles
OTHER PROTECTIVE EQUIPMENT

Rubber apron if splashing cs l ikely

SECTION IX - SPECIAL PRECAUTIONS
PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING

Avoid skin and eye contact. Do not take internally. Keep container closed when
not in use. Wash thoroughly after handling. Do not return spilled material to
original container; remove and dispose. Do not inhale vapors or mists.

OTHER PRECAUTIONS

Wash after handling, and before eating, drinking and smoking.

Refer to "Mogul Product Safety and Handling Glossary of Terms" for additional
information.

FOR MEDICAL EMERGENCY CALL COLLECT (412) 681-6669

All statements, information and data given are believed to be accurate and reliable as of the date hereof, but are presented without guaranty
warranty or responsibility of any kind, cxpress-.-d or implied on our part. It is not intended to be all-inclusive and the manner and conditions of
use and handling may involve other or adrtition.il considerations. Information rixyirdinrj the proper course of treatment in the event of an accident
or misuse of this product is properly the dom.iin of the .ittei'dmg physician.

l**\ "• :.WS-l64osHA Rev. 1/84 -
Printed in the U.S.A.


